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It has boon sugRcstcd recentlj tliat tlie relation bet\i een the 
discriniination score and the thrcsliold loss of hearing for 
speech might aid in the diagnosis bet^\cen cochlear lesions 
and those of the auditorj tract central to the end organ 

Dk, Hallpike and Hood' stated that in cases of tumor of 
the Vlllth Nerve mtelligibilitj for speech increased with 
amplification wheieas the opposite was tine m cases of coch¬ 
lear hj drops Eb> and Williams reported five cases of Vlllth 
Nei-ve tumors wliicli seemed to justify tlie conclusions of Di\, 
ct al, and one of us (TEW)’ suggested that the i elation of 
the threshold loss for speech to the discrimination score might 
be a differential diagnostic point betw een end organ and cen¬ 
tral lesions 

Lid4n,* on the otlicr hand, m a studj wuth Swedish language 
mateiial, repoi-ting on seven tumors, stated that All of the 
tumoi cases showed conspicuously poor discrimination, the 
articulation score usually being woise than might have been 
supposed from the pure tone audiogram " 

Schuknecht and Woellneri reported two cases of VlUth 
Nei-ve tumors which showed a moderate threshold loss with 
vei-j pool discrimination, 
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of Medicine and the Lonicr \ Hofhelmor Audloloiry Lrftbomtory Bt, LouJi 
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WALSH & GOODMAN SPEECH DISCRIMINATION 


It IS our puipose in tins communication to lepoit four cases 
with cential lesions which demonstiate findings in suppoit of 
Liden’s and Schuknecht’s experiences 

EQUIPMENT AND PROCEDURES 

Tluesholds foi puie tones weie measuied with an ADC- 
Miczotone Type 53-C audiometei fitted with Peimoflux (PDR- 
10) earphones and calibiated in accoi dance with the Ameiican 
Standaid Specification foi Audiometeis (ASA Z24 5-1951) 
The lesults in all cases are expiessed in decibels relative to 
noimal hearing The proceduie foi measuring the pure-tone 
thieshold was a standard clinical one in which the tone was 
inteiiupted manually, and the thieshold was appioached both 
from above and below at least three times 

The masking souice was a wlute noise with a unifoim spec- 
tium in the band 20-7000 cps The level of masking used in 
any given instance is expressed in oveiall sound pressuie 
level (db above 0 0002 microbai) 

Hearing loss foi speech was measuied with CID Auditory 
Test W-2, a set of recordings of English spondaic words, the 
mtensity of which decreases automatically on the record The 
hearing loss foi speech is expressed in each case as the diffei- 
ence m decibels between the intensity required by the patient 
and the intensity required by a normal listenei to lepeat coi- 
rectly 50 pel cent of such woids 

Speech discrimination scores were obtained by piesenting 
recorded PB lists (Rush Hughes PB-50 Auditoiy test), each 
consisting of 50 difficult monosyllabic woids, at a level 40 db 
01 more above the patient’s threshold foi speech This is suf¬ 
ficient to establish a PB maximum score The speech discrinu- 
nation scoie is expiessed in pel cent words coiiectly re¬ 
peated The sound-piessuie-level in db (re 0 0002 miciobar) 
at which each PB test was given is indicated 

Recruitment was exploied with an alternate binaural loud¬ 
ness balance method The loudness was balanced at sensation 
levels of 20, 40, 60, 70, 80 db, etc, and at each sensation level 
fiom tliree to five judgments of equal loudness weie obtained 
foi both ascending and descending approaches The patient 
listened to as many pans of tones as he wished before judging 
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tJic tones as same oi difTerent For these measuiements, as 
foi the diplacusis measurements, the equipment employed con 
Slated of n t^vo-channel electionic switch with one channel fed 
by a General Radio Beat-Frequency Oscillatoi (713 B), and 
the other bj a Hewlett Packard Audio Oscillatoi (Modd 200 
BR) Contiol nttenuatoi-s and hvo Pei-mohuv (PDR-10) eai- 
phones completed the equipment In the cases defined ns non 
recruiting, the sound piessui e-level difference at the high sen 
sation levels was approxjmatel> equal to the difference at 
thi^shold 

Can J U B TTlilto female offo 34 was seen bj the department of Non 
roturpery presenting: a two-year hlatory of decreased hearing in the left 
ear a one-jear hletorv of sttigBerlng gait and several months history of 
nnmbnesa on the right sldo of the face Nyatagmus was obserTed on 
either lateral goie there wore loft cerebellar signs, bilateral papilledema, 
right facial wealenesa and a diminished right corneal reflex X ray atndles 
were negative. 


Audiomi^tric Data 


Frequency 

260 

600 

1000 

2000 

3000 

4000 

6000 

8000 

Right air 


-6 

10 

6 

6 

0 

10 

6 

Left, air 

60 

65 

65 

46 

40 

60 

40 

40 

bone 


40 

50 Y 

60y 

36 

60 4' 




Hearing Loss Speech 

for Speech DlscrtmJnatJon 


Right 11 db 88% at 90 db 9PL 


For the left ear speech at 120 db SPI* with 90 db masking In the 
opposite ear nas unintelligible. The patient could hear somethJng but 
she could understand nothing She commented U souDds loud but I 
cannot undpnland It. It all soanda the some Us not eo loud os the 
right ear (00 db) There was no recruitment at 3000 cps Dlplacusla 
was observed with 2800 to 2600 cps on the loft ear judged equal In pitch 
to 8000 cps on the right ear The left pure-tone thresholds air and 
bone were measur^ with 90 db masktug In the right ear 

Operativa Data 

The left cerebellopontine angle was explored there was a large 
tumor lying in the region of the Vlllth Nerve which extended up to the 
tentorium and also extended down along the margins of the IXth 
\tb and Xlth Nerve complex almost to the foramen magnum It 
extended up to the tentorium and into the Inclsura and It extended 
around anteriorly almost to the opposite sldo of the pons There 

was a nubbin of tumor In the internal auditory canal The final dlag 
noslB was left VHIth Nerve neurilemmoma. 

Owe J D H white male age M was seen by the department of 
Neurosurgery Six years prior to examination following Influenxa the 
patient had a first episode of dUxlness and staggering gait accompanied 
by sudden onset of tinnitus and loss of heating In the right car The 
dlxzInesB and sUggering gait cleared in approximately two weeks but 
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the tinnitus and hearing loss peisisted There liad been occasional Inter 
mittent episodes of r ertigo and headache since then Three months prior 
to examination the patient experienced a recurrence of staggering gait 
and severe right headache which exterrded from the occlpirt to the angle 
of the right mandible The headaches v ere aggrar ated by sudden move¬ 
ments of the head The r ertigo uas initiated or aggrarated by sudden 
movement of the head and accentuated b> emotional stress Bilateral 
papilledema was observed There rras nystagmus on right lateral gaze, a 
diminished right comeal reflex and a right factal -weakness Ice -water 
caloric showed a very faint response on the right rrlth an active response 
on the left X rays u ere negative 


Aiidiometric Data 


Frequency 

250 

600 

1000 

2000 

3000 

4000 

6000 

8000 

Right, air 

80 

86 

SO 

75 

80 

80 

80')' 

SOI 

bone 


50')' 

50')' 

60')' 

50')' 

BOS' 



Left, air 

0 

10 

16 

10 

20 

20 

16 

5 

bone 


10 

10 

25 

26 

20 




Hearing Loss Speech 

for Speech Discrimination 

Left 20 db 84% at 90 db SPL 


For the right ear speech at 120 db SPL with 100 db masking In the 
opposite ear was unintelligible The patient complained of headache, and 
although he was cooperatLe he was not thoroughly convinced of the 
Value of the tests since he felt that his fight ear was not functioning at 
all There was no dlplacusls and no recruitment In the right ear at 2000 
cps The right prrre-tone thresholds air and bone were measured -rrdth 
100 db masking In the left ear 

Opciative Data 

“ remoral of a very large VHIth Neiwe tumor on the right The 
tumor extended from below the Xlth Nerve rostrally Into the Incisura 
and laterally Into a moderately dilated Internal auditory canal It had a 
broad based attachment against the brain stem The tumor Involved the 
entire cerebello pontine angle The final diagnosis "w as right Vinth 
Nerve neurilemmoma. 

Ga.se SLR white male, age 54, was first seen by one of us (TEW) 
complaining of dizzy spells loss of hearing and tinnitus In the left ear 
The tinnitus was described as a ‘roar ’ or buzz He also reported se¬ 
vere headaches from time to time Tinnitus was first noted five years 
prior to his examination here and three years prior to examination he 
noticed a loss of hearing In the left eai Attacks of vertigo had occurred 
two years and again nine months prior to examination both of these attacks 
being severe For the two months previous to his examination he had 
had frequent dizzy spells, and these had increased In severity The re¬ 
sponses to hot and cold water were about equal for the two ears X rays 
showed no abnormalities His EEG demonstrated a very mUd mixed 
dj srhythmia The spinal fluid protein w as ele\ ated (41 mg per cent) 
The patient was referred to the Department of Neurosurgery 
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A-udiomctric Data 
3/10/53 


Frequency 

260 

600 

1000 



4000 6000 

8000 

Right, air 

10 

15 

10 

5 

45 

55 65 

55 

bone 


16 

0 

10 

46 

60 


Left air 

40 

35 

40 

56 

55 

65 75 

80 

bone 


40 

85 

SO^' 

50'f 

SOS' 




Hearing Loss 



Speech 





for Speech 


iDlscrimJnatlon 


Right 



15 db 


84% 

at 90 db SPL 







82% 

at 90 db SPL 


Left 



47 db 


44% 

at 90 db SPL 







40% 

at 120 db SPL 



A left partial recruitment waa meajured for 2000 cps In which a 50 db 
difference at threshold wa« reduced to a 20 db difference at 80 db above 
threshold. A dlplacusls was observed In which 2000 ops on the right ear 
was Judged equal to 1660 to 1700 cpa on the left ear The right bone and 
the left air and bone pure-tone thresholds were measured with 90 db 
masking In the opposite ear The left speech discrimination scores were 
measured with 70 and 100 db masking respectively 


4/9/63 

Hearing Loss 

Speech 


for Speech 

Discrimination 

Right 

14 db 

78% at 90 db SPL 

Lett 

64 db 

0 at 120 db SPL 



0 at 100 db SPL 


The left speech threshold was measured with 80 db masking The left 
speech discrimination scores were measured with 100 and with 80 db 
masking respectively 


At/dlomcfrlc Data 
4/17/68 


Frequency 

250 

600 

1000 

2000 

SOOO 

4000 

6000 

8000 

Right air 

16 

10 

6 

5 

50 

55 

75 

65 

bone 


15 

0 

16 

BOt 

60t 



Left air 

70 

65 

65 

60 

60 

65 

70 

80 

bone 


85 

604' 

604' 

60 4' 

604^ 





Hearing Loss 



Speech 





for Speech 


Discrimination 


Right 



12 db 


84% 

at 90 

db SPL 


Left 



68 db 


8% 

at 120 

db SPL 







2% 

nt 110 

db SPL 



There was a left partial recruitment at 2000 cps a 55 db difference at 
threshold being reduced to a 26 db difference at 70 db above threshold 
Sensation of pitch was different In the two ears 2000 cps in the right 
was Judged equal to 1950 to 2020 cps in the left and was described as 
shrill" In the left. The patient commented regarding the PB s on the 
left ear at 110 db SPL Some come through clear but moat of them 
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just seem to Mt the ear and bounce back—all In a jumble—they run to¬ 
gether They sound about as loud as on the other ear (90 db) ” The bone 
conduction pure-tone thresholds rrere measured with 90 db masking, the 
left air conduction thresholds with 100 db masking, the left speech 
threshold with 80 db masking and the left discrimination scores were 
obtained with 100 and 90 db masking, respectively 

Operative Data 

‘‘Overlying the medial third of the Vlllth Nerve and Internal auditory 
artery was an exuberant mass of choroid plexus, evidently arising from 
the lateral recess, which was larger than normal and which seemed to 
be stuck down to the medial portion of the VHIth Nerve and the audl 
tory artery MHiether this In Itself accmmted for the patient’s symptoms 
or not, I cannot say, but I am Inclined to be somewhat suspicious 
I could see no other evidence of abnormality I debated whether to 
attempt to coagulate the redundant mass of choroid plexus and thus 
determine whether the patient's symptomatology was due to this alone, 
however, taking Into consideration the patient’s personality plus the 
fact that he had no serviceable hearing I felt constrained to make cer¬ 
tain of the results of this operation and, therefore, proceeded to section 
the VHIth Nerve At the time of discharge the patient was alert, oii 
ented and able to walk without difficulty, there was no nystagmus The 
only neurologic deficit was left nerve deafness ” 

Case ^ G G, white female, age 37, was seen by the department of 
Neurosurgery Three years prior to examination the patient experienced 
difficulty In controlling her right leg and arm In walking and eating At 
about the same time she experienced her first attack of vertigo In which 
the environment seemed to move She felt better with her eyes closed At 
the same time she also experienced diplopia and headache, which ex¬ 
tended from the back of her head down to the neck right and left The 
headaches, motor difficulty and diplopia were Intermittent The vertl 
glnous attacks occurred about twice a month, the last bad attack a year 
and a half prior to examination and a milder attack about two and a half 
weeks prior About two and a half weeks preceding examination, the 
patient noticed a right ear hearing loss and claimed that her right ear 
felt “closed off some ’’ The right side of her face and the right side of 
her tongue became numb a few days later There was no complaint of 
tinnitus There was spontaneous nystagmus on either lateral gaze (more 
marked to the right) and on upward gaze Calorics showed a right dlrec 
tlonal preponderance and a right hyperactive response. 


Audiometric Data 


Frequency 

250 

600 1000 


3000 4000 6000 8000 

Eight, air 

0 

6 20 


35 36 16 

20 

bone 


10 26 

26 

20 40 


Left, air 

-5 

-5 0 

-6 

10 -6 16 

6 



Hearing Loss 


Speech 




for Speech 


Discrimination 


Right 


7 db 


64% at 90 'db SPL 
68 % at 90 db SPL 


Left 


2 db 


88 % at 90 db SPL 



Recruitment was absent for the right ear at 1000 and at 4000 cps 
There was an 8 to 12 db spread for equal loudness judgments at each 
sensation leveL For the pitch judgments, 1000 cps In the left was judged 
equal to 900 and 1000 cps in the right, and 4000 cps In the left was judged 
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equal to 4200 and 4300 cps In the rlBht. Tho patient commented that the 
PB a were clearer In the left ear that 1000 and 4000 epe were clear In 
the left ear but were a buxi In the right ear—too much of a burr, partlcu 
larlj- for 4000 cps to be at all euro of pitch equality with tho tone In the 
left ear The right bone and air conduction threaholds were meoaured 
with 90 db maaklng In the left ear The air conduction threaholda were 
the aame with and without maaklng, 

Impreaalon Multiple acleroala? 

DISCUSSION 

It is of central interest that speech discrimination in these 
cases IS remarkably poor in relation to the threshold loss, and 
that this obtains in the absence of recruitment Case 4 is per¬ 
haps the most striking example with heanng loss for speech of 
only 7 db and discrimination scoi-es of 64 and 68 per cent The 
first two cases could not discriminate any speecli in the 
affected ear — neither the relatively easy spondees nor simple 
questions and instructions The loss of sensitivity for pure 
tones in the speecli range in these two cases is such that one 
would certainly predict sufficient discrimination for speech to 
permit at least the measurement of heanng loss for spondees 
Case 3 is additionally interesting in that a partial recruit¬ 
ment was observed and that the surgical findings here indi¬ 
cated the presence of pressure on the internal auditory artery 
as well as the VUIth Nerve. This agrees with the report of 
Dix and Hood" regarding recruitment in a small percentage 
(8 per cent) of their senes of central auditory lesions in 
which mterference with the cochlear blood supply was 
observed 

It is also interesting to note the presence of diplacusis in 
three of the cases This is worthy of further investigation 
since prevalent conceptions tend to associate diplacusis with 
cochlear lesions Eby and Williams,' for example, report 
diplacusis in 23 of 27 cases of end-organ deafness and in only 
one of 16 cases of nerve fibre deafness 

It should be noted here that in our experience cochlear 
lesions, as m Meniere’s disease, have uniformly exhibited re¬ 
cruitment. Additionally severe discrimination loss for speech 
IS observed in cochlear lesions it the heanng loss for speech 
IS greater than 20 db In this connection, however, the report 
of Hirsh, Palva and Goodman ' that a low speech discnmina- 
tion score is associated with recruitment if the hearing loss 
for speech is greater than 20 db, requires modification since 
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the data lepoi-ted here indicate that lecniitment is not a neces¬ 
sary condition foi a poor speech discrimination scoie associ¬ 
ated with a mild loss of sensitivity Wlnle the piesence of 
leciuitment concomitant with a hearing loss for speech of 
gi eater than 20 db is usually associated with low speech dis¬ 
ci imination, it now appeals that such cential auditory lesions 
as are lepresented in this study will likewise lesult in poor 
speech discrimination no mattei what the hearing loss, and 
in the absence of lecruitment 


CONCLUSIONS 

The conclusions of tins report may be stated on a tentative 
basis subject to the obvious need for additional data 1 The 

1 elation betiveen tlueshold loss and discrimination foi speech 
does not diffeientiate between auditory lesions in the cochlea 
and those cential to the cochlea At the very least these 
observations dictate consideiable caution in interpreting very 
pool disci imination foi speech associated with moderate 
tlueshold loss as being uni elated, to central auditory lesions 

2 Gieatly dunimshed discrimination for speech with mod¬ 
el ate sensitivity loss does not necessarily pi edict the piesence 
of reel uitment 3 Eecruitment is chai actenstically absent in 
cential lesions, and it appaiently remains as the only auditoiy 
sign which diffeientiates between cochleai and retiocochleai 
lesions 

We aie indebted to Di Henry G Schwartz, Professoi of 
Neurosuigery, foi making these cases available 
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COMBINED DEFECTS OF THE COSMETIC PROFILE 


Corrective Rhinoplasty ivith Simultaneous 
Repair of Simple Retrtided Chin. 

Bekito B Risk, M D , 

Nen Yotk, N Y 

It is al«ajs necessaiy to consider the ultimate result with 
regard to the entire facial stiucture when attempting cosmetic 
rhinoplasty In cosmetic rhinoplastj it is usually not sufficient 
to obtain a ‘*prett> ' nose A nasal contoui which is perfectly 
adequate for one person maj be totallj inadequate foi anotlier 
individual of differing oierall facial configuration This rela¬ 
tionship IS stnkingly eiideneed in nhat may be called the 
nose and chin profile ’ ’' 

It is just as important and oftentimes more so to alter the 
chin in direct proportion to the nasal conection The prob¬ 
lem, therefore, of attempting to give the patient "a nose to 
fit the face" becomes tivofold and can more accuratelj be 
stated as "a nose and chin to fit the face ” 

There are usually two types of chins with which we are 
concerned, the receding (micrognathic) and the protruding 
(prognathic) jaw Either one of tliese may oi may not be 
associated ^nth malocclusion If malocclusion is present, and 
the patient is treated before pubeify, satisfactory results can 
be obtained by proper orthodontic procedures in a good many 
cases. If, however, the patient is seen in adult life, and an 
appreciable degree of malocclusion is present, osteotomies, 
either through the ramus oi tlirough the body of the mandi¬ 
ble become essential This requires intei dental ivinng which 
should remain in position approximately six to eight weeks 
for proper immobilization 

In cases of severe retruslon, where even osteotomy is not 
sufficient, an mtra oral prosthetic appliance which fits mto a 
previously prepared epithelium lined pocket is recommended * 

The protruding jaw can be coi-rected either by ostectomy or 
osteotomy In ostectomy, a portion of bone is removed from 
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Plf 8 D Rhinoplasty ana ohin hulM up tvith preserved costal 
cartlTfljre Implant 

XL and P Rhinoplasty and chin build up utlllxtofir the patients 
own noaal "hump " 
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the body, the angle or the mandibular condyle Osteotomy is 
usually done through the ascending ramus of the mandible 
These procedures, again, lequire intei dental wiring and ap¬ 
pliances 

Most of the cases seen in adult life show either a minor 
degiee or no evidence of malocclusion, and a retruded dun 
These cases, foitunately, require the simplest form of lecon- 
struction The results, however, are lather dramatic, as can 
be seen in the accompanying illustrations Completely satis- 
factoiy results cannot be achieved when the surgical proce¬ 
dure IS limited solely to rhinoplasty 

Coriection in most of these cases can be accomplished by 
the use of various substances to build out the contour of the 
chin Several substances have been advocated over the years 
Among these, we find substances totally foieign to the human 
body, such as ivoix polyethylene'' ® and methyl methacrilate ^ 
These substances have the disadvantage of behaving like a 
foreign body and favor reaction in the tissues Frequently, 
slight tiauma may produce infection and cause extrusion 

Of the substances not totally foreign to the human body, 
we have fresh rib cartilage fiom the patient himself oi a 
compatible blood relative Autogenous cancellous iliac bone 
has been used with maiked success®"'® Use of bone by the 
intia-oral route has been leported " Fat-dermal grafts liave 
also found their advocates This gioup, of course, requires 
the inconvenience of subjecting the patient to a separate pro¬ 
cedure and this is usually undesirable Most patients will con- 
sidei the leconstiuction of the chin and nose, but will not 
welcome the additional suigical piocedure for the removal of 
costal cartilage or iliac bone The use of bovine cartilage'*'® 
has been used with apparently maiked success The cartilage 
IS prepared commei cially by the Armour Laboratories of Chi¬ 
cago, Illinois It IS imperative that this type of cartilage not 
be diced, as complete absorption is suie to follow Autogenous 
rib cai-tilage has the tendency to curl, therefoie, it has been 
advised that the caifilage either be diced oi subjected to a 
double-boilei bath foi at least 16 minutes'® This boiling 
will, of course, destroy the viability of the caiialage It will. 
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therefore, give us a cartilage which is not better than pre¬ 
served material 

Preserved cartilage is easily obtained and stored It is 
usually obtained from adults, prefemblj in then second or 
third decade, who have died from causes othei than tuberculo¬ 
sis, neoplastic or infectious disease 

The costal cartilage is removed under stenle conditions, the 
sections freed of pencliondnum and refrigerated in indmdual 
bottles of 1 1000 aqueous solution of merthiolate In three 
weeks, under stenle precautions, the cartilage is transferred 
to new bottles containing aqueous merthiolate solution in the 
strength of 1 3000 Each speamen is cultuied at this time 
and again should be cultured pnor to its utilization 

Figuies E and F repi-esent tlie use of nasal hump alone in 
reconstruction of the chin The nasal hump is frequently 
used” either alone or with the addition of eithei preseiwed or 
autogenous septal cartilage This usually does not have the 
bulk desired and is faiily difficult to tnm properly Costal 
cartilage, because of its bulk, availability and ease of han¬ 
dling, is the matertal of choice (See Figures A-D) 

Correction in most of these cases is accomplished at the 
same time The ihinoplasty is done first by the individually 
desired method and the chin reconstruction follows 

Technique consists essentially of the following 

The ai-eas are prepared and draped in the usual manner 
The chin is then anesthetized with 1 per cent procaine solu¬ 
tion containing 12 drops of adrenalin, 1 1000 to the ounce. 
Anesthesia should start in the midiine and be carried laterally 
on the bone to include the mental nerves as they exit from 
the mental foramina 

With a No 16 B-P blade, an incision measuring 2-3 cm is 
made at the first chm line zone until contact with bone is 
made With a small periosteal elevator, the periosteum is 
lifted from the bone and a pocket of the desired size is made 
It IS very important that the subperiosteal dissection not be 
earned too far cephalad foi fear of perforating the gingivo- 
labial mucosa The pocket should not be made any larger than 
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Fig’ 3 Aneathesla accomplished by infiltrating In the midllne 
and extending laterally to Include the mental ner\es as they exit 
from the mental foramina. 



Fig 4 Fig 5 Pig 6 

Pig 4 Incision made with a No 15 blade undter the chin and 
carried down through periosteum 

Fig 6 Elevating of periosteum with an elevator to create 
pocket for graft 

Fig 6 Insertion of cartilage graft Into pocket. 
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riB 8 Tha pre «na poet operatlre contour* of Cn*« B 
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the graft If it is made laigei, the giaft will have a tendency 
to be displaced The graft is then inserted into the pocket 
and is left in contact with the bone It is impoi-tant to control 
all bleeding One oi two No 000 chromic catgut sutures foi 
appioximation of peiiosteum and fine black silk sutures for 
the skin are used in closing A piessuie bandage using elasto- 
plast (elastic adhesive) is used and left without changing 
approximately six days At the end of this time, both the 
nasal “mask” and the chin diessmg aie removed, the sutures 
being lemoved also at this time No furthei diessing need be 
applied 

This pioceduie offeis no appieciable discomfort to the pa¬ 
tient and IS done concomitantly with the rhinoplasty, theie- 
foie, it does not prolong hospitalization and offeis some of the 
most gratifying results both to the patient and the physician 
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THE AMERICAN OTORHINOLOGIC SOCIETY FOR 
PLASTIC SURGERY Inc. 

A Seminar on Plastic Surgery of the Head and Neck will 
be given by The American Otorlunologic Society for Plastic 
Surgeiy at the Sana Souci Hotel, Miami Beach, Florida Janu 
ary 24 to January 28,1955, inclusive Foi further information 
address Louis Joel Feit, M D , Secretary, 66 Park Ave., New 
York (16), N Y 


KENFIELD SCHOLARSHIP 

The Ameiican Hearing Society announces March 1 as 
opemng date for competition for the 1965 Kenfieid Memorial 
Scholarship, an award made annually to a prospective teacher 
of hpreading Application blanks may be obtamed by writing 
to tbe society s national headquarters, 817 14tb St, N W , 
Washington 6, D C 

Deadline for returning completed apphcations is May 1 
They are to be mailed to Mrs Dorothy J Cornett, 4810 S W 
14th St., Coral Gables 84, Fla 

Winner of the Kenfleld Memorial award is entitled to take 
a teacher traimng course m hpreading from any school or 
umversity in the United States acceptable to the Teacheis 
Committee The scholarship is to be used within one year 
from the date of award 



ARTERIOVENOUS ANEURYSM OF THE INTERNAL 
CAROTID ARTERY AND CAVERNOUS SINUS, 
TREATED BY LIGATION OF EXTERNAL AND 
INTERNAL CAROTID ARTERIES * 

Jackson A Seward, M D , 

New York, N Y 

WiUiam Huntei in 1761, defined artenovenous aneurysm as 
“The ruptuie simultaneously of an artery and a vein in which 
the blood flows diiectly into a neighbonng vein or else is car¬ 
ried mto such a vein by a connecting sac “ 

Artenovenous aneuiysm of the cavernous sinus and the in¬ 
ternal caiotid arteiy is a raie condition, howevei, many cases 
have been lepoi-ted In 1809 Tiaveis described the first case of 
pulsating exophthalmos In 1907 De Schweinitz and Hollo¬ 
way lepoi-ted 69 cases In 64 of these cases the exophthalmos 
was due to tiauma, in 13 it was spontaneous, and in one it 
was the lesult of a tumoi, the othei cause was not given 
The aveiage age of the patients with exophthalmos due to 
trauma was 30 yeais, and the average age of the patients 
with spontaneous exophtlialmos was 42 years 

In mne cases the heanng was impaii ed or lost, in one case 
the smell was markedly impaired, in one, the taste was im¬ 
pair ed, and in five cases the ophthalmic bianch of the Vth 
Cianial Nerve was involved Pulsation was present in nearly 
all cases, but bruit could be heard in only nine 

The bruit can usually be conti oiled by pressure over the 
common caiotid ai-tery of the affected side The continuity of 
the bruit indicates an artenovenous aneurysm, and an inter¬ 
rupted biuit mdicates a true aneurysm 

TREATMENT 

Reuchlin treated 68 cases with digital compression over the 
common carotid on the affected side and reported 15 cures and 
63 failures 

• Read at the Staff Conference of the Manhattan Eye Bar and Throat 
Hospital New To’*k City Nov 4 1954 

Editors Note This ms received In The Laryngroscope Office and accepted 
for publlcallon Nov 8 1964 
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Dorrance and Loudenslager claimed ligation of the common 
carotid was the most satisfactory treatment Tliey reported 
that of 69 cases m \\lucli the internal carotid was ligated, 
henuplagia occurred 13 times, permanent m four cases, m 
three, recovery was slow, and in the remaining 8 l\ cases, 
hemiplagia was only temporary 

In a senes of 82 cases, m which the common carotid artery 
was ligated hemiplagia occurred m bi\ cases It was not per¬ 
manent m any and was more than transient in only one case 

Various matenals have been used for ligatures such as alloy 
steel wire, aluminum band, fascia lata, chromic catgut and 
silh 


CASE REPORT 

This Is the report of a white male 52 years of who walked Into the 
admitting office of Belleme Hoapltal New York City on the erening of 
jDly 17 1644, 

His chief complaint was of a ewotlen left eye which began to swell 
three days before and felt as though ft would ‘pop out"* Severe pain 
preceded the swelling and spread to the forehead. The pain gradually 
subsided but the swelling of the eye persisted There was Impairment 
of vision In the left eye and there waa a buning in h)a left ear both 
of which followed a biow on his jaw she or seven week* previously 

On phyaleat eramlnatlon an exophthalmos of the left eye. with marked 
chemoal* of the lower half of the conjunctiva and paralysis of the left 
external rectus muscle was found Vision In the left eye was Impaired 
end the left pupil did not react to light end accommodation A hmlt could 
be heard over the left eye and the left temporal region and left mas¬ 
toid and could be controlled by compressing the common carotid artery 
His ears were normal there was no infection In the nasal sinuses and 
the blood pressure was 160/100 The blood count was normal and the 
Wassennann negative. 

It was decided that llgatJon of the left common carotid artery offered 
the best chance of relief, and on July 25 this procedure was started 
under local anesthesia but during the operation It was decided that the 
same result* could be accomplished by ligating the external and internal 
carotids separately Local anesthesia was selected because It would en¬ 
able us to determine the effect of the occlusion of largo arteries but the 
patient was so agitated and confused from the morphine and hyoclne 
which he received before being sent up to the operating room, that co¬ 
operation was not only lacking but also antagonism was encountered 
Hence the operation was Interrupted while a general anesthetlo was 
Instituted The common carotid was exposed and the bifurcation Identlfled- 
One large black silk thread was placed around the Internal carotid artery 
end another around the external carotid artery By traction the flow of 
blood was stopped separately through each then stopped through both 
aimultaneously while the blood pressure respiration and pulse were 
watched carefully There being no marked change In either these ar 
teries were ligated separately with black silk. 
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No untoward signs were noted postoperatlvely and the left exoph¬ 
thalmos had receded 3% mm the next day Buzzing In the left ear and 
the bruit had disappeared also by the next day After one week the left 
external rectus muscle was functioning normally The exophthalmos con 
tinned to recede slowly but had not entirely reached Its normal position 
when the patient was discharged from the hospital, August 14, 1944 

SUMMARY 

A case was reported which pi esented the cardinal symptoms 
of arteriovenous aneuiysm of the intei*nal carotid artery and 
cavernous sinus, following trauma, namely, exophthalmos with 
pulsation and bruit which could be heaid in the temporal 
legion ovei the mastoid, and could be controlled by compres¬ 
sion of the common caiotid arteiy on the affected side 

Relief was accomplished by ligation of the internal and 
external carotid artenes First day postopeiatively, the exoph¬ 
thalmos had receded 3^ mm , and both bruit and tinnitus had 
disappeared 
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INDIANA UNIVERSITY MEDICAL CENTER 

The Department of Otolaryngology, Indiana University 
School of Medicine, offers its annual Anatomical and Clinical 
Course in Otolaryngology, February 7 - 19, 1956 Applicants 
should address The Post-Graduate Office, Indiana Umveisity 
Medical Centei, Indianapolis 7, Indiana 



THE CONTROL OF POSTOPERATIVE ADENOID 
BLEEDING WITH ADRENOSEM ♦ 

CAFI3JS B OwiNGS, MJD , 

Germantown, Penna 

For the past six oi seven years at GermantoMTi Hospital we 
have had much more postopeiative adenoid bleeding than we 
had years ago In an attempt to check this trend we have 
1 Used varied techniques and have attempted to remove all 
vestige of adenoid tissue under direct vision, S Given ascorbic 
acid and vitamin "K”, S Been very conservative about op¬ 
erating if there was any history or evidence of recent upper 
respiratory infection 4 Tried various preoperative medi¬ 
cation 

In spite of these procedures, we have continued to have 
much too fi-equent adenoid ooze requiring postoperative man 
ipulation, or the application of post nasal packs and some¬ 
times blood replacement by transfusion Bleeding from the 
tonsil fossa has not been more than average and has usually 
been controlled by suture on the table with an occasional sec¬ 
ondary suture being necessary 

We have no knowledge as to why this adenoid bleeding has 
increased during the past few years Some possible causes 
could be changes in the type or action of the various virus 
infections and the possible change in tissue response from the 
use of the vanous antibiotics Other undetermined causes cer¬ 
tainly must play a part 

Dunng the Spring of 1964 Adrenosem (Massengill Co ) was 
called to my attention and since that time has become a rou¬ 
tine preoperative medication We have used 2^ mg (J4 am¬ 
pule) intramuscularly, 15 minutes before anesthesia for chil¬ 
dren and 6 mg (1 ampule) for adults We have not done a 
scientific study with contiols and we have only 102 cases upon 
which this medication has been used Before its use we had 


•Read at the lleetltiff of the Philadelphia I^aryneolotflcal Society 
. 1864 

Editor's Note This ms recelred In The Laryngoscope Office and accepted 
for pabllcation. I>iKi, 0 1954 
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adenoid bleeding m approximately 10 per cent of all cases 
Since its routine use we have had only one in 102 cases with 
thiee otheis who showed some blight led blood from the nose 
and mouth, who weie then given 5 mg (1 ampule) intramuscu- 
laily with prompt and complete control We have also noticed 
that bleeding stopped moie piomptly on the opeiating table 

The 102 cases desciibed do not include allergic individuals 
upon whom I have defeiied T & A duimg the pollen season 
because of the possibility of inci easing then allergic sensitiv¬ 
ity Aftei fiost, when this group will be operated upon, we 
will undobutedly show whether oi not nasopharyngeal bleed¬ 
ing in this gioiip can be controlled with this drug 

Adrenoclirome has been known by leseaich workeis foi a 
number of yeais to be a systemic hemostat, but it has been a 
laboratoiy cuiiosity because of its stability being limited to 
not more than four houis Gieen and Richter desciibed the 
monoxime and mentioned the semicarbazone Both are stable 
but quite insoluble When complexed with sodium salicylate, 
however, they aie both stable and soluble The amount of 
salicylic acid radical in this combination is so small that it 
can be ignoied as a cause of bleeding 

Adrenosem is a synthetic chemical with the following for¬ 
mula 



Moleculai weight 396 337 

The manufacture! 3 of this pieparation claim that it has no 
sympathomimetic action, will not significantly laise blood 
piessuie 01 affect the cardiac late oi volume It has no effect 
on blood chemistry and does not interfeie with the blood 
clotting mechanism or its compounds The administration of 
vitamin “K” concomitantly will not interfere with its leac- 
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Hon nor it with vitamin “K ” It can be administered with 
hepann and anticoagulants 

Wien administered orally or intramuscularly (not to be 
used intravenously because it is hyiiertomc) it is absorbed 
rapidly, there are no cumulative effects, it is rapidly OKidiied 
and eliminated completely in 12 hours It is excreted 60 to 
70 per cent through the kidneys with 26 to SO per cent being 
excreted as extra indol which is thought to have been con¬ 
verted by bactenal action 

The manufacturers claim that Adrenosem appears to be 
specific for conditions characterized by increased capillary 
permeabihty It checks bleeding from a capillary bed by 
causing coiTection of excessive permeability and increase in 
capillary resistance This drug lias no effect on large, sev¬ 
ered arterioles or blood vessels The use of antihistamine 
drugs during the prewous 36 hours may retard its action 

It IS not known exactly how Adrenosem works, but it is 
theoretically considered that the connective matenal between 
cells loses its elastic tone and that Adrenosem increases this 
tone. This is partly demonstrated by work on the cheek pouch 
of a hamstei, in the Department of Biology of Boston, by 
Dr Fulton In the control animal mucous membrane was 
irritated with snake venom causing small hemorrhages and 
extreme capillary piermeability A 600 times magnificaHon 
shows red cells escaping to surrounding tissue Anotlier am- 
mal was treated with Adrenosem and in SO minutes the same 
amount of snake venom was used as an irritant. Microscopic 
examination showed intact capillary walls and blood cells 
coursmg through the capillaries with only scant escape of 
erythrocytes 

Adrenosem has shown no cumulative effect on human sub- 
lecta treated for over two years and no toxic effects attribu¬ 
table to the drug There is a high index of therapeutic safety 
at the usual dosage levels and there seem to be contraindica¬ 
tions It has been determined that the lethal dose,, in experi¬ 
mental animals is 80 6 mg per kilo of body weight. 

We have used this drug only for control of postoperative 
adenoid ooze and in one case of familial telangiectasis and 
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we believe, with excellent results The manufactuieis suggest 
that it has been of value in Idiopathic Purpuia, Retinal Hem¬ 
orrhage, Familial Telangiectasis, Epistaxis, Hemoptysis, 
Hematuria, Pulmonaiy Bleeding, Bleeding aftei X-iay Thei- 
apy, and in any suigical situation in winch capillary bed 
bleeding might occur Tins drug has not been shown to be of 
value in blood dysciasias oi in diseases or conditions wheie 
there is inteifeience with the blood clotting mechanism 


BRONCHOESOPHAGOLOGY COURSE 

Tlie next Bronchoesophagology Course to be given by the 
Temple University School of Medicine is scheduled for Janu- 
aiy 31st - February 11th, 1965, under the direction of Dr 
Chevaliei L Jackson 

Interested registrants will please write directly to the 
Department of Laiyngology and Bronchoesophagology, Temple 
University School of Medicine, 3400 North Broad Street, 
Philadelphia 40, Pa 


MEETING OF THE GEORGIA SOCIETY OF 
OPHTHALMOLOGY AND OTOLARYNGOLOGY 

The Georgia Society of Ophthalmology and Otolaryngology 
will meet March 11 -12, 1965, at the General Oglethorpe 
Hotel, Savannah, Georgia 

The speakers will be Dr Francis H Adlei, Pliiladelphia, 
J W McCall, Cleveland, Dr J A Hilger, St Paul, Dr Wal¬ 
ter H Fink, Minneapolis, Di James H Allen, New Oileans, 
and Dr P E Ireland, Toronto, Canada For further details, 
address Alton V Hallum, M D , Secietary, 246 Doctors Bldg , 
Atlanta 3, Ga 



DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES 

(SecreUHet of the varlout societies arc requested to keep this 
Information up to date) 


AMERICAN OTOLOQICAL SOCIETY 

President Dr D E Staunton Wlshtrt, 170 St. George SU Toronto 
6 Ontario Canada. 

VIcO'Prealdent Dr Wm J McNally 1509 Sherbrooke St, West Mon 
treal 25 Canada. 

Secretary Treasurer Dr John R. Lindsay 950 E. 69th St, Chicago 87 
lUlnolB 

Editor Librarian Dr Henry L. WiUIama Mayo CUnlc Rochester Minn 
Meeting Hollywood Hotel, Hollywood Fla. March 17 (afternoon) 18 
(forenoon and afternoon) 13 (forenoon) 1955 

AMERICAN LARYNQOLOQICAL ASSOCIATION 
President Dr Henry B Orton Newark N J 
First Vice-President Dr Jea. H. Maxwell Ann Arbor Mich. 

Second Vlco-Prealdent Dr Clyde A. Heatley Rochester N i 
Secretary Harry P Schenck Philadelphia Pa, 

Treasurer Fred W Dixon CleTeland Ohio 

Librarian Historian Dr Bernard J McMahon St Louis Mo 

Meeting Hollywood Hotel Hollywood Fla., March 1814 1955 

AMERICAN LARYNQOLOQICAL RHINOLOQICAL AND OTOLOQICAL 
SOCIETY INC 

President Dr Kenneth M Day m University PL Pittsburgh Pa, 
President Elect Dr Dean M Lterle Iowa City Iowa, 

Secretary Dr C, Stewart Nash 277 Alexander 9L, Rochester N T 
Eastern Section Meeting, Friday January 7 1955 Philadelphia, Fa„ 
Hotel Warwick. 

Triologlcal Council Meeting Saturday January 8 1956 New York City 
The Waldorf Astoria. 

Western Section Meeting Saturday Sunday January 15 16 1955 Loa 
Angeles Cat The Town House 

Southern Section Meeting Saturday January 22 1955 Charlottesville 
'Va., Medical School Auditorium. 

Middle Section Meeting Monday January 24 1966 Detroit Mich Sher 
aton Cadillac HoteL 

Meeting Hollywood Hotel Hollywood Pit. March 15-16 17 1955 mom 
Ing only 

AMERICAN MEDICAL ASSOCIATION 
SECTION ON LARYNGOLOGY OTOLOGY AND RHINOLOQY 
Chairman Dr F W Darlion Danville Pa. 

Vice-Chairman Dr Quy L. Boydon. Portland Ore, 

Secretory Dr Hugh A. Kuhn. Hammond Ind 

AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr Algernon B Reese 73 East 7l8t BU New York 21 N Y 
Executive Secretary Or William L. DenedlcL Mayo Clinic Rochester 
Minn. 

Meeting Palmer Home Chicago RL. October 9-16 1955 

AMERICAN BOARD OF OTOLARYNGOLOGY 

Meeting Hotel MarahaU Richmond Va., March $-10 1956 
Palmer House Chicago HL October 1965 
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we believe, with excellent results The manufactui ers suggest 
that it has been of value in Idiopathic Purpura, Retinal Hem- 
oiihage. Familial Telangiectasis, Epistaxis, Hemoptysis, 
Hematuria, Pulmonai*y Bleeding, Bleeding after X-iay Ther¬ 
apy, and in any suigical situation in which capillary bed 
bleeding might occur This diug has not been shown to be of 
value in blood dysciasias oi m diseases oi conditions wheie 
theie IS inteifeience with the blood clotting mechanism 


BRONCHOESOPHAGOLOGY COURSE 

The next Bronchoesophagology Course to be given by the 
Temple University School of Medicine is scheduled for Janu¬ 
ary 31st - February 11th, 1955, undei the direction of Dr 
Chevaliei L Jackson 

Interested registrants wiU please write directly to the 
Department of Laiwngology and Bronchoesophagology, Temple 
University School of Medicine, 3400 North Broad Street, 
Philadelpliia 40, Pa 


MEETING OF THE GEORGIA SOCIETY OF 
OPHTHALMOLOGY AND OTOLARYNGOLOGY 

The Geoigia Society of Ophthalmology and Otolaiwngology 
wiU meet Maich 11-12, 1955, at the General Ogletliorpe 
Hotel, Savannah, Georgia 

The speakeis will be Dr Francis H Adler, Philadelphia, 
J W McCall, Cleveland, Dr J A Hilger, St Paul, Dr Wal¬ 
ter H Fink, Minneapohs, Dr James H Allen, New Orleans, 
and Dr P E Ii eland, Toronto, Canada For furthei details, 
address Alton V Hallum, M D , Secretary, 245 Doctors Bldg , 
Atlanta 3, Ga 



DIRECTORY OK OTOLARYNGOLOGIC SOCIETIES 

(SecrcUrles of the various societies are requested to keep this 
information up to date) 


AMERICAN OTOLOQICAU SOCIETY 

President Ilr !> E. Staunton Wlahart, 170 SL George St, Toronto 
6 Ontario Canada 

Vice-President Dr Wm. J UcNall/ 1609 Sherbrooke St West Mon 
treal 25 Canada. 

Secretary Treasurer Dr John R Undsay 950 E 59th St Chicago 87 
nUcoU 

Editor Ubrarian Dr Henry L Williams Mayo Clinic Rochester Minn 
Meeting Hollywood Hotel, Hollywood Pin, March 17 (afternoon) 18 
(forenoon and afternoon) 19 (forenoon) 1955 

AMERICAN LARYNQOLOCICAL ASSOCIATION 

President Dr Henry B Orton, Newark N J 
Pint Vice-President Dr Jas H Maxwell Ann Arbor Mich 
Second Vice-President Dr Clyde A. Heatley Rochester N jf 
Secretary Harry P Schenck Philadelphia Pa, 

Treasurer Fred W Dixon CleTeland Ohio 

Ubrarian Historian Dr Bernard J McMahon St IiOdIs Mo 

Meeting Hollywood Hotel Hollywood Fla„ March 1314 1966 

AMERICAN LARYNQOLOQICAk RHiNOLOQICAt AND OTOLOQICAU 
SOCIETY INC, 

President Dr Kenneth M. Day 131 Unlrerslty PL Plttsbnrgh Pa, 
President Elect Dr Dean M Llerle Iowa City Iowa. 

Secretary Dr C, Stewart Nash 377 Alexander SL Rochester N T 
Eastern Section Meeting, Friday January 7 1955 Philadelphia, Pa, 
Hotel Warwick. 

Trlologlcal Council Meeting Saturday January 8 1955 New York City 
The Waldorf Astoria. 

Western Section Meeting Saturday Sunday January 16 16 1965 Los 
Angeles Cal The Town House. 

Southern Section Meeting Saturday January 32 19B6 Charlottesville 
Va Medical Schcwl Auditorium 

Middle Section Meeting Monday January 24 1966 DetrolL Mich Sher 
Eton Cadillac Hotel 

Meeting Hollywood HoteL Hollywood Fla., March 16 lS-17 1966 morn 
Ing only 

AMERICAN MEDICAL ASSOCIATION 
SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOQY 
Chairman Dr F W Davison Danville Pa 
Vice-Chairman Dr Quy U Boyden Portland Ore. 

Secretary Dr Hugh A. Kuhn, Hammond Ind 

AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr Algernon B Reese 73 East Tlst SL Now York 31 N T 
Exocutire Secretary Dr William I*. Benedick Mayo CJllnlc, Rochester 
Minn 

Meeting Palmer House, Chicago ni., October 9 16 1955 
AMERICAN BOARD OF OTOLARYNGOLOGY 

Meeting Hotel Marshall, Richmond Va. March 6-10 1955 
Palmer House Chicago RL October 1955 
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AMERICAN BRONCHO ESOPHAQOLOGICAL ASSOCIATION 

President Dr Clyde A. Heatley, 11 No Goodman St., Rochester, N T 
Secretary Dr P Johnson Putney, 1719 Rittenhouse Square, Philadel 
phla. Pa 

Meeting Hollywood Beach Hotel, Hollywood, Pla, March lB-16, 1955, 
afternoon only 

PUGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr CUfton E Benson, Bremerton, Wash 
President Elect Dr Carl D F Jensen, Seattle, Wash 
Secretary Dr Willard F Goff, 1216 Fourth Ave, Seattle, Wash 

THE SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA 

Chairman Dr John Louzan 
Vice-Chairman Dr Willard B Walters 
Secretary Dr Jack L. Levine 
Treasurer Dr Russell S Page, Jr 

Meetings are held on the third Tuesday of October, November, March 
and May, 7 00 P M 

flace Army and Navy Club, Washington D C 

GEORGIA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
Meeting General Oglethorpe Hotel, Savannah, Ga, March 1112, 1956 

THE GREATER MIAMI EYE, EAR, NOSE AND THROAT SOCIETY 
President Dr Ralph Klrsch 1346 N Bayshore Drive, Miami Fla 
Vice President Dr Garland Johnson, Blount Bldg, Fort Lauderdale, Fla 
Secretary Dr James H Mendel, Jr, 7241 Red Road, Miami, Fla 
Meeting Quarterly, at Seven Seas RestauranL February, May, October, 
and December 

CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 

President Dr Norman Leshln, 66 East Washington St, Chicago, Bl 
Vice-President Dr Henry B Perlman, 950 East 69th SL, Chicago, 111 
Secretary-Treasurer Dr Stanton A. Frledberg, 122 So Michigan Ave, 
Chicago, ILL 

Meeting First Monday of each Month, October through May 

THE LOUISIANA MISSISSIPPI OPHTHALMOLOGICAL 
AND OTOLARYNGOLOGICAL SOCIETY 
President Dr W L Hughes, Lamar Life Bldg, Jackson, Miss 
Vice-President Dr Ralph H Riggs, 1513 Line Ave, Shreveport, La 
Secretary Dr Edley H. Jones, 1801 Washington St, Vicksburg Miss 

OTOSCLEROSIS STUDY GROUP 

President Dr Gordon D Hoople, 1100 East Genesee SL, Syracuse, N T 
Secretary Dr Lawrence R Boles, Med Arts Bldg, Minneapolis 2, Minn 
Meeting Palmer House, Chicago, Bl, Oct 9, 1966 

AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY 

President Dr F Lambert McGannon, 14595 Madison Ave, Lakewood 
9, Ohio 

Secretary Treasurer Dr Michael EL Barone, 468 Delaware Ave, Buffalo 
2, N Y 

Meeting Palmer House, Chicago, Bl, October, 1965 
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PAN AMERICAN ASSOCIATION OF OTO RHINO LARYNGOLOGY 
AND BRONCHO ESOPHAGOLOQY 

President Dr J U. Tato Azcuenaga 2S5 Buenos Aires Argentina. 
Bxecutire Secretary Dr Chevalier I#. Jaclcson, 1901 Walnut St, Phila¬ 
delphia S Pa. U S A. 

Meeting Fifth Pan American Congress of Oto-Rhlno-Loryngology and 
Broncho-Esophagology 

President Dr J H. Font Medical Arts Bldg., Ban Joan P R, 

Tlme and Place 1956 Puerto Rico. 

MISSISSIPPI VALLEY MEDICAL SOCIETY 

President Dr Arthur S, Bristow Princeton Mo 
Secretary Treasurer Dr Harold Swanberg Quincy HI 
Assistant Secretary Treasurer Dr Jacob £X Helsch Springfield Ill 
Meeting 

THE VIRGINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr O S HtiHugh Charlottesville Va, 

President Elect Dr H. L. Mitchell, I,eiington Va. 

Vice-President Dr Marion K. Humphries ChirlottesvinB Va. 
Secretory Treasurer Dr L. B Sbappard, 301 Medical Arts Rich 

mond Va. 

Spring Meeting Natural Bridge Hotel Natnrtxl Bridge Va. May 7 8, 195B. 

LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Harold Oweas M.D 
Secretary Treaiurer Robert A. Norene M.D 
Ohalrman of Section on Ophthalmology Sol Rome MJX 
Secretary of Section on Ophthalmology Wendell C Irrlne MJ> 
Chairman of Section on Otolaryngology Max £L Pohlman MJ> 
Secretary of Section on Otolaryngology Heriohel H. Burstoa, M.D 
Place lyos Angeles County Medical Association Building, 1926 WJlihlre 
Boulevard, Los Angeles 67 Calif 

Time 6 00 PAL first Tbureday of each month from September to June 
Inclualve—Ophthalmology Section. 6 00 PAL, fourth Monday of each 
month from September to June Inclosire—Otolaryngology Section 

AMERICAN OTORHINOLOQIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 
President Dr Harry Nierert, 555 Park Are., New York (21) N T 
Secretary Dr Louis Joel Flolt 68 Park Are, New York (18) N T 
Meeting 

NORTH CAROLINA EYE EAR NOSE AND THROAT SOCIETY 

President Dr Cecil Swann Asheville N C. 

Secretary and Treasurer Dr Geo. B Ferguson Durham, N Car 
Meeting Jointly with the South Carolina Society of Ophthalmology and 
Otolaryngology Columbia, So Car SepL 1214 1955 

SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr John McLean OreenvHle S Car 
Vice-President Dr James M. Timmons. 

Secretary Treasurer Dr Roderick Macdonald Hock Hill 8 Car 
Meeting Jointly with North Carolina Eye Ear Nose and Throat Society 
Columbia 8 Car BepL 12 14 1956 
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PACIFIC COAST OTO OPHTHALMOLOGICAL SOCIETY 
President Dr Leland G Hunnlcutt, 98 N Madison Ave, Pasadena, Calif 
Secretary Treasurer Dr John F Tolan, 3419 47th Ave, Seattle (6), Wash 
Meeting 

THE RESEARCH STUDY CLUB OF LOS ANGELES, INC 
Chairman Dr Isaac H Jones, 636 S Westlake, Los Angeles, Calif 
Treasurer Dr Pierre Vlol6, 1930 Wllshlre Blvd, Los Angeles, Calif 
Program Chairmen 

Otolaryngology Dr Leland G HunnlcutL 98 N Madison Ave, Pasa 
dena, Calif 

Ophthalmology Dr Harold P Whalman 727 W 7th SL, Los Angeles, 
Calif 

Mid Winter Clinical Convention annually the last two weeks In January 
at Los Angeles, Calif 

FLORIDA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Chas C Grace 145 King St, SL Augustine Fla 
President Elect Dr Jos W Taylor, 706 Franklin SL, Tampa, Fla 
Secretary Treasurer Dr Carl S McLemore 1217 Kuhl Ave , Orlando, Fla 

THE PHILADELPHIA LARYNGOLOGICAL SOCIETY 
President Dr William J Hltschler 
Vice President Dr Chevalier L Jackson 
Treasurer Dr John J O’Keefe 
Secretary Dr Joseph P Atkins 
HlBtorlan Dr Herman B Cohen 

Executive Committee Dr Thomas F Furlong Jr Dr WllUam A Lell, 

Dr Harry P Schenck, Dr Benjamin H Shuster, ex officio 

SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY 
Chairman Dr Edley H Jones, 1301 Washington SL, Vicksburg, Miss 
Vice Chairman Dr K W Cosgrove, 111 E Capitol Ave , Little Rook, Ark. 
Secretary Dr F A. Holden Medical Arts Bldg, Baltimore, Md 
Meeting 

WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
President Dr James K StewarL Wheeling, W Va 
Secretary Treasurer Dr Frederick C Reel, Charleston, W Va 

CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
President Dr G C Otrich Belleville, Ill 
President Elect Dr Phil R, McGrath Peoria, Ill 
Secretary Treasurer Dr Alfred G Schultz Jacksonville, Ill 

DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
President Dr Oscar Marchman, Jr, Dallas, Texas 
Secretary Treasurer Dr Morris F Waldman, Dallas, Texas 

BALTIMORE NOSE AND THROAT SOCIETY 
Chairman Dr Albert Steiner 1308 Eutaw PI, Baltimore, Md 
Secretary-Treasurer Dr Walter B Loch, 1039 No Calvert St, Baltimore, 

Maryland 

SOCIEDAD DE OTO RINO LARINGOLOGIA, 

COLEQIO MEDICO DE EL SALVADOR, SAN SALVADOR, C A. 
President Dr Salvador Mlxco Pinto 
Secretary Dr Daniel Alfredo Alfaro 
Treasurer Dr Antonio Pineda M 
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CANADIAN OTOLARYNGOLOQICAL SOCIETY 
80CIETE CANADIENNE D OTOLARYNGOLOQIE 
President Dr G Edtrard Tremble 1890 Sherbrooke 8L, West Mon 
treal, P Q 

Secretary Dr G Arnold Henry 170 St- George SL, Toronto Ontario 
Meeting Blgwln Inn Lake ot Bays Muskoka, Ontario Jnne 16 to June 
18 1965 

MEXICAN ASSOCIATION OF PLASTIC SURGEONS 
President Dr Cesar LaBolde Mexico D F 
Vlce*Presldent Dr M Gonialei Ulloa, Mexico D F 
Secretary Dr Jnan de Dios Peaa, Mexico D F 

FEDERACION ARGENTINA 
DE 80CIE0ADE6 DE OTORRINOLARINQOLOGIA- 
Secretarlo del Exterior Dr Juan Mannel Tato 
Sub*Secretarlo del Exterior Dr Oreste E. BereagUo 
Secrelarlo del Interior Dr Eduardo Caaterdn 
Snb Secretarlo del Interior DrAUUo Vlale del CaniL 
Secretaiio Tesorero Dr Vicente Carrl 
Snb^ecretarlo Tesorero Dr Jos6 D Snberrlola- 

A80CIACI0N DE OTO RINO LARINGOLOGIA DE BARCELONA SPAIN 

Presldente Dr J Abelto 

Vlce-Presdente Dr Luis Sufic Medan- 

Secretarlo Dr Jorge Perelld 316 ProTenxa, Barcelona 

Vlce-Secretarlo Dr A- PlnorL 

Vocal Dr J M Ferrando 

SOGIEOAD NACtONAL DE CIRUQIA OF CUBA. 

Presldente Dr Relnaldo de VlUIers 

Vlcepresldente Dr CiissLr Cabrera Caldertn- 

Secretarlo Dr Jost Xlram 

Tesorero Dr AUredo M. Petit 

Vocal Dr Josd Qross- 

Vocal Dr Pedro Hemdndex Gontalo 

INTERNATIONAL BR0NCH0E80PHAGOLOQICAL SOCIETY 
Preaident Dr Andre Sonias Paris France 

Secretary Dr Chevalier L Jackson 1901 Walnut SL Philadelphia 8 Pa, 
U S A, 

Mectlng 

Time and Place 

A880CIACAO MEOICA DO IN8TITUTO PENIDO BURNIER^ 
CAMPINAS 

President Dr Heitor Naiolmento 
First Secretary Dr Roberto Barbosa. 

Second Secretary Dr Roberto FVanco do AmaraL 
Librarian Treasurer Dr Leoncio de Souza Qnelros 

Editors for the Archives of the Society Dr Ouedea de Melo Filho 
Dr Penido Bumler and Dr Gabriel Porto 

80CIEDAD CUBANA DE OTO LARINGOLOGIA- 
President Dr Relnaldo de VDllers. 

Vice-President Dr Jorge de CArdenas. 

Secretary Dr Pablo Hernandos 

80CIEDAD DE OTORRINOLARINQOLOQIA Y 
BRONCOE80FAQ08COPIA DE CORDOBA- 
Presldente Dr Aldo Remoiino 
Vlce-Presldente Dr Lnls E. Olsen. 

Secretarlo Dr EJugenlo Romero Dias 
Tesorero Dr Joan Mannel Pradales. 

Vocales Dr Osvaldo Bnlrei Dr Nondler Aali R„ Dr Jorge Bergallo 
Tofre. 
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BUENOS AIRES CLUB UTORINOLARINQOLOQICO 
Presldente Dr K. Segre 
Vloe-Presldente Dr A. P Belou 
Secretarlo Dr S A. Aranz 
Pro-Secretarlo Dr J M Tato 
Tesorero -Dr F Games 
Pro Tesorero Dr J A Bello 

SOCIEDAD COLOMBIANA DE OFTALMOLOGIA Y 
OTORRINOLARINGOLOGIA (BOGOTA, COLOMBIA) 
Presldente Dr Alfonso Tribln P 
Secretarlo Dr Felix E Lozano 
Tesorero Dr Mario Arenas A 

SOCIEDAD ESPANOLA DE OTORRINOLARINGOLOGIA 
Presldente Dr D Adolfo BUnojar Pons 
Vlce-Presldente Dr D Jose Perez Mateos 
Secretarlo General Dr D Francisco Marafids 
Tesorero Dr D Ernesto Alonso Ferrer 

ASOCIACION DE OTORRINOLARINGOLOGIA 
Y BRONCOESOFAGOLOGIA DE GUATEMALA 
Presldente Dr Julio Quevedo, 16 Calle Orlente No 6 
First Vlce-Presldente Dr Hdctor Cruz, 3a Avenlda Sur No 72 
Second Vlce-Presldente Dr Josd Luis EscamUla, Ba Calle Ponlente 
No 48 

Secretarlo Tesorero Dr Horace Polanco 13 Calle Ponlente No 9 D 

FIRST CENTRAL AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY 
President Dr Victor M Noubleau, San Salvador 

Secretary Treasurer Dr Hector IL Silva, Calle Arce No 84, San Salva 
dor, El Salvador, Central America. 

SOCIEDAD DE ESTUDIOS CLINICOS DE LA HABANA 
Presldente Dr Frank Canosa liorenzo 
Vice Presldente Dr JuUo Sanguily 
Secretarlo Dr Juan Portuondo de Castro 
Tesorero Dr Luis Ortega Verdes 

FOURTH LATIN AMERICAN CONGRESS OF 
OTORINOLARINQOLOGIA. 

President Dr Dario 
Secretary 

Meeting Lima, Peru, 1957 

SIXTH INTERNATIONAL CONGRESS OF OTOLARYNGOLOGY 
President Dr Arthur W Proetz, Beaumont Bldg, SL Louis, Mo 
General Secretary Dr Paul Hollnger, 700 No Michigan Ave , Chicago 
(11), BL 

Meeting Statler Hotel, Washington, D C, May 5 -10, 1957 

SOCIEDADE PORTUGUESA DE OTORRINOLARINGOLOGIA 

E DE 

BRONCO ESOFAGOLOGIA 
Presldente Dr Alberto Luis de Mendonca. 

Vice Presldente Dr Jaime de Magalhaes 
1Secretarlo Dr Antonio da Costa Quinta 
2 ° Secretarlo Dr Albano Coelho 
Tesourelro Dr Jose Antonio de Campos Henrlques 
Vogals Dr Teofllo Esaulvel 

Dr Antonio Cancela de Amorim. 

Sede Avenlda da Llberdade, 65, 1 Lisboa. 
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SYMPOSIUM 

INTRACRANIAL COMPLICATIONS OF OTITIS MEDIA 
AND MASTOIDITIS IN THE ANTIBIOTIC ERA 

I Modification of the Pathology of Otitic Intracranial Lesions by 
Antibiotic Preparations *t 


Cyril B Coueville, MD, (by invitation), 
Los Angeles, Calif 


Among the manj great tnumphs of medicine which have 
contributed to the conquest of disease, the use of antibiotic 
substances stands out pre-eminently In no field of medicine 
has this achievement become so ewdent as it has in the intra- 
cnmial suppurative diseases. This type of medication has 
become so effective as to threaten the very existence of those 
serious and very often fatal intracramal complications of 
otitis media and accessory nasal sinusitis 

The various lesions which constitute this group of infectious 
diseases, extradui-al and subdural abscess, venous sinus throm¬ 
bosis, suppurative meningitis and abscess of tbe brain, were 
once commonly oberved at autopsy during the colder months 
of the year, even in the benign climate of Southern Califor 
ma, now they are very unusual and noteworthy 

To the present generation of younger ph}3icianB, all this is 


at tha mMtlntr of,(ha Woatern BKaaa. Shiarican I^rrnwloilcal 
Rhlnolofflcail *Dd Otolorical SocJel> Inc., Lo« Anseltt, Calif., Januan 16 
19BS, 

iFroTO the Cajal of Kettnopatholo^ Loa An^elei ^ontr 

Hoa^teS and So Section of Nervoua DUeaaea (Neuropatholoffr) CoUeffe 
of Medical Evomrellita Ixt* Anselca. CAJIfornla. 

Editor a Note Thta raa received In The lAiynffoacope OCQc© and accepted 
for publication Jantiarr 31 1*65 
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accepted as a mattei of fact Only those who weie once 
obliged to stand helpless by the side of patients who were 
dying of one or more of these complications after a long hard 
fight, aie able to appreciate the miracle which has tianspired 
witlun the past two decades Even those of us who are in a 
position to compaie the era so recently gone and the present 
one can profit by an analysis of the nature and extent of our 
tiiumph Of greatei impoi-tance, however, is a critical sur¬ 
vey of what lemains to be done and to consider measures 
which seem to be necessary to complete the task 

It IS pioposed, theiefore, in this biief summary to make an 
up-to-date evaluation of the situation as it now exists with 
lespect to the complications of otitis media and mastoiditis 
such as Dr J M Nielsen and the wiitei did some 21 years 
ago Attention will be diawn to the almost total elimination 
of thiombosis of the venous sinuses and of the duial infec¬ 
tions, the stubborn persistence of meningitis and the reasons 
thereof, and finally the alteied aspect of the pioblems of ab¬ 
scess of the biain as it appears today,* but befoie these de¬ 
tails aie investigated a comparison of the incidence of these 
complications over a five-year period befoie and after the 
introduction of antibiotic medications will be illuminating 

COMPARATIVE AUTOPSY STATISTICS IN THE PREANTIBIOTIC 
AND ANTIBIOTIC ERAS 

A study of the autopsy statistics of the incidence of otitic 
intracranial complications made in the period before the in¬ 
ti oduction of antibiotics disclosed some fundamental aspects 
of the problem (Courville and Nielsen, 1934) In an analysis 
of these lesions in fatal cases of otitic complications ovei a 
consecutive five-year period (July 1, 1928, to June 30, 1933), 
it was learned that appi oximately 25 of every 1,000 deaths 
in the Los Angeles County Hospital weie due to some intra¬ 
cranial complication of otitis media (124 fatal cases in 5,227 
autopsies in this period) 

The incidence of these complications varied fiom year to 

•Because this study Is concerned primarily Tvlth our own experience In 
a sing-le large hospital references used In this study will be limited largely 
to those emanating from the professional sery ices of the Los Angeles 
County Hospital 
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year botli in numbers and types of lesions Meningitis, of 
course, was always the most common complication, throm¬ 
bosis of the dural sinuses the next most common, and abscess 
of the brain usually the least common, although in one year 
this lesion was more often encountered than thrombosis This 
fluctuation in the incidence of intracranial complications was 
not comparable, oddly enough, to the cases m which otitis 
media oi mastoiditis was found at autopsy 



Flff L Chart clTlnir compaxatlTe necropoy Incidence of otitic Intm 
cranial compllcatlonB In preantlblotlc (19*8 l>il) and antibiotic (li4* 
1964) era*. 


To compare with these figures, the statistics of a second 
five-year penod well within the antibiotic era were invesb- 
gated (July 1, 1949, to June 30, 1954) In this penod only 
28 cases of fatal otitic mtracranial compheations were dis¬ 
covered in a series of 9,787 consecutive autopsies, approxi¬ 
mately 26 in every 10,000 deaths in this hospital (see Tig 1) 
This 18 about one tenth of .what it was 20 years ago In other 
words, the drop in death rate from these complications has 
been approximately 90 per cent 
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It IS found that meningitis is still the most common com¬ 
plication On the other hand, thrombosis of the dural sinuses 
has been practically eliminated An occasional case of adja¬ 
cent abscess of the biain, chiefly of the temporal lobe, was 
encountered during this period 

Only one example of “distant” otitic brain abscess, which, 
as has been pointed out, is secondary to an invasion of the 
lateral sinus and its communicating afferent veins, has been 
obseived duiing this interval In this case, a fulminating ab¬ 
scess of the light fiontal lobe was associated with a bilateral 
frontal subduial abscess, also frequently secondary to venous 
extension 

The significance of this change will be discussed under the 
sepal ate lesions, consideied in more detail in subsequent para- 
giaphs 


THE DURAL INFECTIONS 

In the old days the incidence of otitic duial lesions, both 
fiom a clinical and pathological viewpoint, was relatively 
high It was tiue, of couise, that these lesions per se weie of 
lelatively small clinical concern, foi they weie in themselves 
raiely fatal and infrequently demanded suigical attention 
In most cases pachymeningitis externa and interna and their 
puiulent counteiTiarts, extra- and subdural abscess, lepre- 
sented only a stage in the process of direct layei-by-layer 
invasion of the inti acranial space The accumulations of fibrin 
or pus weie small and added little if anything attributable 
to the manifestations of the toxic-septic state, nor did they 
betiay then piesence by any localizing symptoms oi signs 

The presence of the rare, laiger accumulation of pus within 
the subduial space (subdural abscess, empyema of the sub¬ 
dural space) after otitis media and mastoiditis was even then 
veiy difficult to establish because of the lack of well defined 
localizing phenomena, and because of the absence of outspoken 
signs of sepsis Now it has become even moie difficult aftei 
antibiotic substances have been administered, because of the 
reversal of leukocytic lesponse in the blood and spinal fluid 
and the absence of fevei 



COURVILLE INTRACRANIAL COMP OP EAR CONDITIONS 35 


The writer has seen but three such cases m the past decade. 
In one, a small child with chronic otitis media, inadequately 
and inappropriately treated with antibiotics, developed sug¬ 
gestive signs of a right cerebellar abscess At operation this 
abscess proved to be a small one and was apparently ade¬ 
quately drained The child failed to recover and remained 
quite ill, even though there was no rise of temperature and 
no leukocytosis After a alow downhill course to death, an 



FiK I Otltlo Bubdural (AuL No 45 911) The spread of exudate 

oxer Doth frontal lobes, as well aa localisation of a dlatant diffuse abaceas 
within the right frontal lobe suggeste retrograde extension of Infection 
by way of the venous syitem. See aJso Fig C showing nature of under¬ 
lying cerebral abscesa. 


extensive abscesa was found to involve the entire subdural 
space of the right posterior fossa with extension into the left 
and above the tentorium below the right occipital lobe 

In the two other cases, both adults, which came to light m 
the present survey of fatal intracranial comphcations, the 
subdural abscess was associated with acute fuhmnatmg ab¬ 
scesses of the brain substance In one the causative otitis 
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infection (left ear) was of life-long standing Death came 
aftei an acute exaceibation, and at autopsy a subdural abscess 
was found in the left middle fossa and found to be associated 
with an acute abscess witlun the left temporal lobe 

In the second case, an exaceibation of a chronic light otitis 
media was followed by an acute fulminating abscess without 
effort at encapsulation of the light frontal lobe A subdural 
abscess of considerable extent was found over both frontal 
lobes (see Fig 2) The mtracerebial lesion must have been 
due to venous spread, as indicated by its “distant” location, 
and the associated subdural abscess may well have been a 
coincident lathei than a consecutive lesion from the same 
invasion 

In the light of the wiitei’s experience with postmortem 
lesions of this type, they aie bound to be of extremely rare 
occurience and then usually associated with, and piobably 
secondary to, abscesses within the brain substance Then 
clinical diagnosis will be even more difficult, if not actually 
impossible The lesson to be learned is that the clinician must 
continue to seaich for possible complications of this and other 
types so long as the patient does not fully recovei 

VENOUS SINUS THROMBOSIS 

As in the case of othei duial infections, tluombophlebitis of 
the dural venous sinuses and their afferent veins has been 
almost totally eradicated from the list of otitic infections of 
the intracranial space This is due in no small degree to the 
prevention of acute mastoiditis, which was the most common 
cause of thrombosis of the lateial sinuses and their afferent 
vessels 

In the period of five years, from 1949 to 1954, not one 
example of thrombosis of the dmal sinuses was found at au¬ 
topsy In one case of a young infant, thrombosis of the in¬ 
ternal venous system of Galen associated with an otitis media 
was the obvious cause of death (see Fig 3) Tlie otitic 
infection may have been a contiibutmg factor m what we 
have come to call the “mixed” (infectious and autochthonous) 
type of sinus thrombosis It seems quite clear that the use of 
antibiotics m acute otitis, which has prevented the extension 



COTJRVILLE IKTEACRANIAL COMP OF EAR CONDITIONS 87 


of the infection into the mastoid, has thereby prevented the 
development of the consecutive involvement of the lateral 
(and less often the petrosal) sinuses. 

In backward areas where medical attention is not imme¬ 
diately available, or ignorance and neglect prevents prompt 
antibiotic therapy, the infective type of dural sinus thrombo- 



Flff J Re<J ioftenlnr of baBoJ ffanvlla and anrroundlnff cerebral can 
tmm In an infant wtta otitis media (Aut. No fiO 3SI) This la a pre 
aumod case of a ''combined typo of vonoua tbromboala of the Internal 
renoui B>stem in which an Infection (otitis media) and dehjdratlon com 
bine to result In throinboels of the renoas s>stem 


sis may stiU be occasionally seen. In most commumties, how¬ 
ever, it is a lesion only with a past. 

There stiU remains however, the possibility of the “com 
bined type” of thrombosis In this situation both otitis media 
and dehydration combine their mahgn influences to provoke 
an occlusion of the lateral and/or superior longitudinal si¬ 
nuses, less often also the internal cerebral system of veins 
This situation might readily develop m feeble mfants who 
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infection (left eai) was of life-long standing Death came 
aftei an acute exacerbation, and at autopsy a subdural abscess 
was found in the left middle fossa and found to be associated 
with an acute abscess within the left temporal lobe 

In the second case, an exacerbation of a clironic right otitis 
media was followed by an acute fulminating abscess without 
effoit at encapsulation of the light frontal lobe A subdural 
abscess of considerable extent was found over both fiontal 
lobes (see Fig 2) The intracerebral lesion must have been 
due to venous spiead, as indicated by its “distant” location, 
and the associated subduial abscess may well have been a 
coincident lathei than a consecutive lesion from the same 
invasion 

In the light of the wiiter’s experience with postmortem 
lesions of this type, they aie bound to be of extremely laie 
occuiience and then usually associated with, and probably 
secondary to, abscesses within the biain substance Then 
clinical diagnosis will be even more difficult, if not actually 
impossible The lesson to be learned is that the clinician must 
continue to seaich for possible complications of this and other 
types so long as the patient does not fully lecovei 

VENOUS SINUS THROMBOSIS 

As in the case of other dui al infections, thromboplilebitis of 
the dural venous sinuses and their afferent veins has been 
almost totally eiadicated fiom the list of otitic infections of 
the intracranial space This is due in no small degree to the 
prevention of acute mastoiditis, which was the most common 
cause of thrombosis of the lateial sinuses and their afferent 
vessels 

In the peiiod of five years, from 1949 to 1964, not one 
example of thiombosis of the dural sinuses was found at au¬ 
topsy In one case of a young infant, thrombosis of the in¬ 
ternal venous system of Galen associated with an otitis media 
was the obvious cause of death (see Fig 3) The otitic 
infection may have been a contributing factor in what we 
have come to call the "mixed” (infectious and autochthonous) 
type of sinus thrombosis It seems quite clear that the use of 
antibiotics in acute otitis, which has prevented the extension 
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of the infection into the mastoid, has thereby prevented the 
development of the consecutive involvement of the lateral 
(and less often the petrosal) smuses. 

In backward areas where medical attention is not imme¬ 
diately available, or ignorance and neglect prevents prompt 
antibiotic therapy, the infective type of dural sinus thrombo- 



iPlff S Hed •oftenlnff of basal vanclla and surroandln? cerebral cen 
tmm In an Infant with otttls media (Ant. No. 50 385) Thli 1« a pr« 
sofn^ oasa of a “corablnad t>‘pe of Ycnova thrombosis of tie Internal 
venous system In which sji infection (otitis media) and dehydration com 
bine to resnlt in thrombosis of the venous srstem 


SIS may stdl be occasionally seen. In most communibes, how¬ 
ever, it is a lesion only with a past 

There still remains, however, the possibihty of the "com¬ 
bined type” of thrombosis. In this situation both otitis media 
and dehydration combine their malign influences to provoke 
an occlusion of the lateral and/or superior longitudinal si¬ 
nuses, less often also the mtemal cerebral system of veins 
This situation might readily develop in feeble infants who 
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also have an otitis media due to an organism resistant to 
oidinary antibiotics This, therefore, is a problem for the 
pediatiician who first sees these infants 

THE PERSISTENCE OF MENINGITIS 

The most dreaded of all intracranial complications of otitis 
media, septic or suppurative meningitis, continues to main¬ 
tain its identity in spite of the vaiious antibiotic agents 
More than this, it has continued to claim its victims even from 
among those in whom these lesions seemed at first to be ameli¬ 
orated by medication It, theiefore, behooves us to give more 
attention to this lesion during tlus recent period 

In the antibiotic eia, the suppurative form of memngitis 
now constitutes by far the most common inti acranial compli¬ 
cation of otitis media It was the cause of death in 18 of the 
23 fatal cases studied at autopsy (78 pei cent) This per¬ 
centage IS to be compaied with that of the pievious era, when 
meningitis occurred in 68 per cent of the fatal otitic intia- 
cranial complications (86 times in 124 cases) It is of inter¬ 
est to note that in two of the 18 cases, the meningococcus was 
the infecting organism, an inteiesting situation which also 
existed in the eia before antibiotics were intioduced 

UTiat are the underlying factors which permit meningitis 
to survive as the most lethal complication of infections of the 
eai’ Fust of all must be consideied the very nature of the 
lesion, with the diffusion of the exudate through the sub¬ 
arachnoid space peiTnitting not only its noxious effect on the 
functions of the brain as a whole, but also pennittmg the 
widespiead absorption of the exo- and endotoxins of the in¬ 
vading orgamsms 

By the same token, the difficulty for any antibiotic agent 
to reach these organisms through the accumulation of heavy 
exudate in the subarachnoid space would also contiibute to 
the failure of therapy in some cases This is clearly seen in 
the process of recovery of meningitis after antibiotic therapy 

Recovei'y from Meningitis A study of a senes of partially 
healed cases of postotitic suppurative meningitis discloses 
some inteiesting facts The action of antibiotic substances 
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seems to emanate from the blood vessels in the subarachnoid 
space and the pia mater The first evidence of this action 
appears as exudate free areas and zones about these vessels 
This is followed by a progressive widening of these zones 
unfa! the exudate is broken up mto isolated patches (see 
Fig 4) 



Flgr 4 Healing otUIc menincitl* (Aut No 59 017) TIpi of the frontal 
lobes showing residual patches of exudate (sjtows) after strenuous anti 
biotic therapj 


These patches are not only progressively reduced in size 
but also become less dense as time goes on Finally only faint 
regional clouding remains to show that an inflammatory reac 
tion in the subdural space was once present. Then the men 
inges resume their normal appearance m most cases without 
residual adhesion formation Microscopic study reveals at 
this stage only scattered leukocytes chiefly in the form of 
lymphocytes and large mononuclears 

In addition to these cases in which antibiotic therapy is 
imperfectly effective and in which death occurs in spite of 
even advanced degrees of dissolution of exudate, there still 
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remains a group in which such tieatment is unavailing, due 
to the immunity of the infecting organism In such cases in 
which death occurs after an acute course a thin exudate is 
found at autopsy, often with associated focal subarachnoid 
hemorrhages (see Fig 5) 



PIff 5 Acute otitic meningitis In which infection did not yield to anti¬ 
biotic therapy (AuL No 46-134) Milky clouding of the leptomenlnges Is 
associated with focal subarachnoid hemorrhage (acute stage of meningi¬ 
tis) 


Mixed infections m which one or more of the invading 
bacteria are resistant to the antibiotic used, appear to be a 
factoi in some cases In still other instances, death is prob¬ 
ably to be attiibuted to the low degree of resistance of the 
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patient because of toxemia, dehydration or malnutrition. The 
bacterial toxic factor probably accounts for the patient’s de¬ 
mise in case of those individuals who die in spite of subtotal 
or even total disappearance of the exudate The vital centers 
have not been able to hold out against those toxins long 
enough for recovery to occur 

THE ALTERED ASPECT OF OTITIC ABSCESS OF THE BRAIN 

The complex picture presented by the various avenues of 
invasion and pathological aspects of otitic abscess of the brain 
has been fairly well worked out during the preantibiotic era 
This was particularly true of the less well understood group 
of "distant” lesions in wluch invasion of the nervous tissues 
seemed to take place by way of the dural sinuses and then 
affeient veins The total number of postotitic lesions in the 
form of actual abscess has, of course, been markedly reduced 
by antibiotics, as in the case of other lesions This is clearly 
evident in the statistics available m the autopsy records of 
tins hospital 

In the recent five-year period only four cases of otitic 
abscess of the brain were encountered m 9 787 consecutive 
autopsies One of these (No 42-537) was an acute temporal 
abscess with some local subdural exudate, the second (No 48- 
428) was also an acute abscess, the third (No 46-911) was 
an acute diffuse abscess of the frontal lobe with an associated 
subdural abscess, probably resulting from a mixed infection 
with aerobic organisms, while the fourth (No 47-923) was 
an abscess still in the stage of a local "encephalitis” m the 
adjacent temporal lobes It is noteworthy that all these lesions 
were acute and fulminating 

In this present era the total picture of otitic abscess of the 
brain has been considerably modified by the use of antibiotic 
measures 'The usual type of "adjacent” abscess of the tem¬ 
poral lobe and cerebellum is still occasionally encountered, 
due to the resistance of bacteria m case of certain instances 
of chronic otitis, especially when complicated by cholesteatoma 
formabon, but the ‘ distant” abscesses usually resulting from 
invasion of the intracramal venous system by way of the 
regional veins and the lateral sinus after acute otitis media 
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in eaily life seem to have been faiily definitely and com¬ 
pletely eliminated 

Only one such case of this tjrpe has come to the wi iter’s 
attention since antibiotics have been used—a diffuse abscess 
of the right frontal lobe (see Fig 6) Theie remains the 
possibility of several variants of abscess formation to be con- 
sideied, 1 The abortive lesion in the brain without actual 
abscess formation, 2 Cases in which the abscess had largely 
foimed befoie effective antibiotic tieatment was given, and 
S Lesions in which antibiotic theiapy was totally ineffective, 
especially in the case of ceidain mixed infections These vaii- 
lous possibilities 'will now be bnefly consideied 

Ahoi tive Focal Infections of the Bi am One must recognize 
that the old tiuism about otitic abscesses of the biain has not 
been alteied by the introduction of antibiotics, that a lecur- 
lence of a chronic otitis media, less often an acute otitis media, 
may be followed at once by an invasion (via regional blood 
vessels) of the adjacent temporal lobe or cerebellum In this 
case the use of antibiotics may be followed by cure of the 
causative otitis media and by an interference with the com¬ 
plete evolution of the typical otitic abscess of the brain 

The pi esent writer has obseiwed one case of a boy so treated 
who developed convulsive seizures seveial years after the 
otitic episode Roentgenograms of the skull showed a focus 
of calcification in the temporal lobe just above the middle ear 
It was assumed that antibiotic measures aborted the focal 
biam infection but that a residual calcified scar was ulti¬ 
mately responsible for the convulsive seizures 

Effect of Antibiotics on An Existing Abscess There also 
remains the possibility that antibiotic theiapy may be started 
after the abscess in the brain has already been forared In 
such instances the spread of infection to the adjacent brain 
tissue (“secondary encephalitis”) to the meninges or the ven¬ 
tricles may be halted, and the abscess lemains as a more or 
less qmescent lesion One such case was recently studied in 
the Cajal Laborator-y It proved to be a small, well encapsu¬ 
lated and shar-ply delineated abscess of the temporal lobe Of 
paiiaculai interest was the contents of the abscess, winch was 
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FIff 6 Acute dllluee dUtant otitio abscef* of the froDtal lobe (Aut 
No 45 911) The location of this lealon ajtd tho presence of a bllatenU 
frontal lubdural abioeei (see Fifr ) suffsests retrosrade extension along' 
'venous channels from the middle ear on tne right slue The nature of the 
lesion aJso suggests an Infection with both aerobic and anaerobic or 
ganlsraa 



Plff 7 Diffuse adjacent” otitic abscess of the temporal lobe (Aut. No 
£1 761) The dependent white matter of the lobe has been eroded learing 
the cortical ribbon unaiffeotod. There was only a minimal reaction to the 
Infection found on microscopic examination 
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deal liquid with a yellowish gray flocculent precipitate, the 
remains of the purulent exudate 

Diffuse Abscess of the Brain Certain German students of 
intraciamal complications of otitis media once pointed out 
the occasional occurrence of acute “diffuse” widespread in¬ 
fections in the brain in which there was no apparent attempt 
on the part of the neiwous tissue (white matter) to wall off 
the original focus 

These investigatoi s suggested that such lesions were usu¬ 
ally the result of invasion of the biain by multiple organisms 
The rapid spiead of infection in the cerebial white matter 
was due to the piesence of aerobic organisms which would 
multiply rapidly in the absence of oxygen Two such cases 
have recently come undei study m the Cajal Laboratoiy In 
one the lesion occurred in the frontal centrum (see Fig 6) , 
the othei in the temporal lobe (see Fig 7) In both instances 
the brain was lathei widely invaded, the central white mattei 
being destroyed to fonn an irregular cavity without any gross 
evidence of encapsulation 

It thus appears that although otitrc abscesses of the bram 
still persist in spite of antibiotic therapy, then visage has 
been changed Our concepts of this lesion must likewise be 
adapted to these changes unless we be misled in the diagnosis 
of these lesions 


SUMMARY AND CONCLUSIONS 

From a survey of recent autopsy material from cases of 
otitic intracranial complications, it becomes evident tlrat while 
such complications have been materially reduced in incidence 
as much as 90 per cent, they still occur in a somewhat variable 
form The greatest single accomplishment in tins legard of 
antibiotic therapy has been the pi'actically total elimination 
of dural sinus tlrrombosis This is due, of course, to the pre¬ 
vention of mastoiditis as a complication of acute otitis media 

A study of this recent senes of verified fatal complications 
brings to light certain impor-tant factors causative in the 
production of the fatal issue In 13 of the 23 cases reviewed. 
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deatli was tlie result of suppurative meningitis consequent to 
a fulminating acute otitis media often in a dehydrated and 
malnounslied infant Since this is the essential situation in 
over half of these cases (56 5 per cent), the problem of pre¬ 
vention now lies in tlie hands of the general practitioner and 
the pediatrician, however, this same situation was observed 
in two cases in adults with an acute chnrcaUy undetected otitis 
media following an upper respiratory infection 

In five other adult cases, fatal meningitis followed acute or 
subacute otitic infection associated with earache and/or otor¬ 
rhea, In two adults, fatal intracranial lesions (both with cer¬ 
ebral abscesses with associated subdural abscesses) were the 
direct result of a chronic draining ear with sudden develop¬ 
ment of febnle state From this it may still be said that a 
patient with a chrome otitis sits on a powder keg as far as 
potential intracramal comphcations are concerned 

Meningitis has now become the chief hazard of infections 
of the ear as compared to other complications, although its 
actual incidence has also been remarkably reduced It now 
occurs most commonly as a fulminating development in poorly 
nourished infants with an otitis due to an organism lesistant 
to the action of antibiotics essentially a pediatric problem 
Death may result, even though the gross evidence of meningi 
tis lias largely or even completely disappeared Infection with 
the menmgococcus by way of the ear may also occur now as 
before 

Otitic abscess of the brain still occasionally causes death 
of patients Such lesions are now almost invariably ‘ adja¬ 
cent” lesions of the temporal lobe rather than the cerebellum 
In this group of cases treatment with antibiotics was begun 
too late, or the infection was due to the presence of a resistant 
organism If this orgamsm chances to be an anaerobic vari¬ 
ety, the brain may be rapidly and diffusely mvaded (‘ diffuse 
brain abscess”) It has also become evident that after anti 
biobc therapy certain pathological aspects of otitic abscess 
have become apparent which were rather uncommon before 
This altered picture of otitic abscess of the brain must be 
recognized, if the clinician is to keep pace with the changing 
situation 
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deal liquid with a yellowish gray flocculent precipitate, the 
remains of the purulent exudate 

Diffuse Abscess of tlie Brain Certain German students of 
inti acranial complications of otitis media once pointed out 
the occasional occunence of acute “diffuse” widespread in¬ 
fections in the brain in which theie was no apparent attempt 
on the part of the nervous tissue (white mattei) to wall off 
the original focus 

These investigators suggested that such lesions were usu¬ 
ally the result of invasion of the biain by multiple oiganisms 
The lapid spiead of infection in the cerebral white mattei 
was due to the presence of aeiobic oiganisms which would 
multiply rapidlv in the absence of oxygen Two such cases 
have lecently come under study in the Cajal Laboratoiy In 
one the lesion occuiied in the fiontal centrum (see Fig 6) , 
the other in the temporal lobe (see Fig 7) In both instances 
the biain was rathei widely invaded, the cential white mattei 
being destioyed to form an irregular cavity without any gross 
evidence of encapsulation 

It thus appears that although otitic abscesses of the biain 
still peisist in spite of antibiotic therapy, then visage has 
been changed Our concepts of tins lesion must likewise be 
adapted to these changes unless we be misled in the diagnosis 
of these lesions 


SUMMARY AND CONCLUSIONS 

Fiom a suivey of recent autopsy material from cases of 
otitic intracranial complications, it becomes evident that while 
such complications have been materially i educed in incidence 
as much as 90 pei cent, they still occur in a somewhat vaiiable 
form The gieatest single accomplishment in this legard of 
antibiotic theiapy has been the piactically total elimination 
of dural sinus thrombosis This is due, of course, to the pre¬ 
vention of mastoiditis as a complication of acute otitis media 

A study of this lecent series of verified fatal complications 
brings to light certain important factors causative in the 
production of the fatal issue In 13 of the 23 cases leviewed. 
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death was the result of suppurative meningitis consequent to 
a fulminating acute otibs media often in a dehydrated and 
malnourished infant Since this is the essential situation in 
ovei half of these cases (66 6 per cent), the problem of pre- 
\ention now lies in the hands of tlie general practitionei and 
the pediatrician, however, this same situation was observed 
in two cases in adults witli an acute cUwcally undetected otitis 
media following an upper respiratory infection 

In five other adult cases, fatal meningitis followed acute or 
subacute otitic infection associated wuth earache and/oi otor¬ 
rhea, In two adults, fatal Intracranial lesions (both wnth cei- 
ebral abscesses wuth associated subdural abscesses) were the 
direct result of a cluanic draining ear with sudden develop¬ 
ment of febrile state From this it may still be said that a 
patient with a chronic otitis sits on a powder keg as far as 
potential intracranial complications are concerned 

Meningitis has now become the chief hazard of infections 
of the ear as compared to othei complications although its 
actual incidence has also been remarkably i-educed It now 
occurs most commonly as a fulminating development in poorly 
nourished infants with an otitis due to an organism resistant 
to the action of antibiotics, esaentiallj a pediatiic problem 
Death may result, even though the gross evidence of meningi 
bs has lai-gely or even completely disappeared Infection with 
tile meningococcus by waj of the ear may also occur now as 
befora 

Obtic abscess of the brain still occasionally causes death 
of patients Such lesions are now almost invariably ‘adja¬ 
cent" lesions of the temporal lobe rather than the cerebellum 
In this group of cases, treatment with anbbiobcs was begun 
too late, or the infecbon was due to the presence of a resistant 
organism If this oi'gamsm chances to be an anaerobic van- 
ety, the brain may be rapidly and diffusely invaded (‘ diffuse 
bram abscess”) It has also become evident that after anti¬ 
biotic therapj, certain pathological aspects of obtic abscess 
have become apparent which were rather uncommon before. 
This altered picture of otibc abscess of the brain must be 
recognized, if tlie clinician is to keep pace with the changing 
sibiabon 
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deal liquid with a yellowish gi’ay flocculent piecipitate, the 
remains of the puiulent exudate 

Diffiise Abscess of tlie Brain Certain German students of 
intiacianial complications of otitis media once pointed out 
the occasional occurrence of acute “diffuse” widespread in¬ 
fections in the brain in winch there was no appaient attempt 
on the part of the nervous tissue (white matter) to wall off 
the oiiginal focus 

These mvestigatois suggested that such lesions were usu¬ 
ally the lesult of invasion of the brain by multiple organisms 
The rapid spread of infection in the ceiebial white matter 
was due to the piesence of aerobic oiganisms which would 
multiply rapidly in the absence of oxygen Two such cases 
have lecently come under study in the Cajal Laboratory In 
one the lesion occuiied in the frontal centnim (see Fig 6) , 
the othei in the temporal lobe (see Fig 7) In both instances 
the brain was lathei widely invaded, the cential white matter 
being destroyed to fom an iriegulai cavity without any gioss 
evidence of encapsulation 

It thus appears that although otitic abscesses of the biain 
still peisist in spite of antibiotic therapy, then visage has 
been changed Our concepts of this lesion must likewise be 
adapted to these changes unless we be misled in the diagnosis 
of these lesions 


SUMMARY AND CONCLUSIONS 

Fiom a suivey of lecent autopsy mateiial fiom cases of 
otitic intraci anial complications, it becomes evident tliat while 
such complications have been matenally reduced in incidence 
as much as 90 per cent, they still occur in a somewhat variable 
form The greatest single accomplislrment in this regard of 
antibiotic therapy has been the practically total elimination 
of dural sinus tlirombosis This is due, of course, to the pre¬ 
vention of mastoiditis as a complication of acute otitis media 

A study of tlus lecent senes of verified fatal complications 
brmgs to light certam important factors causative in the 
production of the fatal issue In 13 of the 23 cases reviewed. 
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deatli was the result of suppurative meningitis consequent to 
n fulminating acute otitis media often in a dehydrated and 
malnourished infant. Since Uus is the essential situation in 
over half of these cases (56 6 per cent), the problem of pre¬ 
vention now lies in the hands of the general practitioner and 
the pediatrician, however, this same situation was observed 
In two cases m adults with an acute cUnically undetected otitis 
media following an upper respiiatory infection 

In five other adult cases, fatal meningitis followed acute or 
subacute otitic infection associated witli earache and/or otor¬ 
rhea. In two adults, fatal intracranial lesions (both wdth cer¬ 
ebral abscesses with associated subdural abscesses) were the 
direct result of a chrome draining ear with sudden develop¬ 
ment of febnle state From this it may still be said that a 
patient with a chronic otitis sits on a powder keg as far as 
potential intracranial complications are concerned 

Meningitis has now become the chief haiard of infections 
of tile ear as compared to other complications, although its 
actual incidence has also been remarkably reduced It now 
occurs most commonly as a fulminating development in poorly 
nourished infants witli an otitis due to an oigamsm lesistant 
to the action of antibiotics essentially a pediatidc pioblem 
Death may result, even though the gloss evidence of meningi 
bs has largely or even completely disappeared Infection with 
the meningococcus by way of the ear may also occur now as 
before 

Otitic abscess of the brain still occasionally causes death 
of patients Such lesions are now almost invariably “ad]a- 
cent” lesions of the temporal lobe rather than the cerebellum 
In this group of cases, treatment with antibiotics was begun 
too late, or the infection was due to the presence of a resistant 
organism If tills organism chances to be an anaerobic vari¬ 
ety, the brain may be rapidly and diffusely invaded (“diffuse 
brain abscess”) It has also become evident that after anti 
biobc therapy, certain pathological aspects of otitic abscess 
have become apparent which were rather uncommon before 
Tins altered picture of otitic abscess of the brain must be 
recognized, if the climcian is to keep pace with tile changmg 
situation 
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SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Plans have been completed for a joint meeting of the North 
Carolina Eye, Eai, Nose and Tliroat Society and the South 
Caiohna Society of Ophthalmology and Otolaryngology at 
Columbia, S C, on Septembei 12, 13, and 14, 1955 Head¬ 
quarters will be the Columbia Hotel 

The following ophthalmologists will be on the program 
Di E W D Norton of New York, Dr Frank Carroll of 
New York, and Dr William B Clark of New Orleans 

An announcement of three guest otolaryngologists will be 
made latei 

A most atti active program has been arranged Foi further 
information address Rodeiick Macdonald, M D, Secretary 
and Treasurer, 330 East Mam Stieet, Rock Hill, S C 



SYMPOSIUM 


INTRACRANIAL COMPLICATIONS OF OTITIS MEDIA 
AND MASTOIDITIS IN THE ANTIBIOTIC ERA 


n Intracranial Complications of OtltiB Media as Modified by 
Sulfa Drugs and Antibiotics—Clinical Aspects ♦f 


J M Nielsen, M D , (by Invitation), 
Loa Angeles, Calif 


Before the advent of sulfa drugs and antibiotics students 
of intracranial complications of otitis media and sinusitis had 
worked out a system of diagnosis and treatment which was 
laudable. A study of the literature of the half century before 
the new era showed clearly that close attention and devotion 
to the patient with careful follow-up of changing symptoma¬ 
tology led the physiaan to a correct evaluation. The timing 
of surgical procedures was of great importance. 

OTITIS MEDIA 

The recogmzed complications of otitis media were 
1 Mastoiditis 
t Epidural abscess 
S Meningitis 

i Eirtension to the lateral smus and to the superficial cere¬ 
bral veins with distant abscesses or softemng 

5 Thrombosis of the lateral smus with its a Embolism 
h Labyrinthitis 

Re*jl at tho meetlnir of the Western Beotlon American Laryngnloclcal 
Rhlnoloirtc&l and Otolotrlcal Society Inc. Loa Anrelea. Calif. January 16 
1166 

t Prom the Department of Medicine (Neurology) TJ CXL.A_, and the Los 
Angeles Qeneral Hospital Los Angeles. Calif 

Elditor’s Note This ms. received In The Laryngoscope Office and accepted 
for publication January 31 1966 
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6 Temporal abscess 

7 Subdural abscess 

It was recognized that otitis media of infancy was com¬ 
mon as an accompaniment of acute upper respiratory infec¬ 
tions and of acute exanthemata and that it was usually 
bilateral It was known that extension to the mastoid process 
and to the cranial contents could occur from an ear which 
might clear, and hence, if one ear were involved when the 
patient was first seen, it might be the clear ear from which 
extension inward had occurred 

Theie was a maxim among pediatricians which said, 
“When a child cries long without apparent cause, or if there 
IS fever of undetermined etiology, think of the ears ’’ It 
was known that, while chronic otitis media was more apt 
to extend inward, nevertheless acute otitis could also do so 
When a draining ear ceased to drain, the physician was not 
necessarily happy, because it might cease because of inward 
extension 

In adults, otitis media was often unilateral and not as 
treacherous as in infants, but it tended to become stubborn 
and chronic from bacteroides mfection 

1 MASTOIDinS 

While mastoiditis is not actually an intracramal extension 
it IS included here because it was a most common stepping 
stone to it, and because even uncomplicated mastoiditis often 
gave signs simulating intracramal extension When the au¬ 
thors of this little symposium were studying the neurolog¬ 
ical complications of simple mastoiditis it became evident 
that a meningeal reaction with increased deep reflexes of 
the opposite side and Babinski’s sign were common All of 
the neuiological symptoms and signs would disappear as 
soon as the mastoid abscess was drained 

2 EPIDURAL ABSCESS 

Epidural abscess was common with mastoiditis and would 
also give signs of meningeal initation with pleocytosis, se¬ 
vere headache and reflex changes When mastoidectomy was 
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routinely earned m to the dura (by the specialists in otol¬ 
ogy) and the abscess drained, the bottom would drop out of 
the neurological picture 

8 MENINGITIS 

Otitic meningitis was a dreaded complication and highly 
fatal, however, the diagnosis was difficult to establish, be¬ 
cause many of the other complications would give nse to 
a meningeal reaction Neurological examination was not suf¬ 
ficient to state whether the memnges were actually infected, 
and reliance on laboratory work was necessary The finding 
of bactena in the spinal fiuid did not settle the issue, because 
they were found in memngeal reactions. Only a positive 
growth on culture established the diagnosis In meningeal 
reactions a clearing of the focal site would put an end to 
the meningeal syndrome. 

4 EXTENSION TO THE LATERAL SINUS AND VEINS. 

When infection extended to the lateral sinus the sinus did 
not always thrombose. There was a tendency for infection 
to extend to the superficial cerebral veins and cause distant 
cortical thrombosis with possibility of superficial cortical 
abscesses When intensive study of a case was carried out, 
with frequent spinal puncture, it was found that the fluid 
was temporarily blood tmged during the extension If this 
were not done, extension could occur undetected 

5 THROMBOSIS OF THE LATERAL SINUS 

Thrombosis of the lateral smus was to be detected before 
the process reached the jugular bulb and the jugular vein. 
Of course needhng of the sinus would disclose the throm¬ 
bosis, but a spmal puncture with a Queckenstedt nse on 
jugular compression on one side only would show that the 
sinus was occluded When occlusion occurred it did not nec- 
cessarily mean the dreaded embolism would develop The clot 
would have to disintegrate first however, feanng this, it was 
customary to ligate the jugular vem Thrombosis of the jug¬ 
ular bulb at times caused paralysis of the IXth, Xth and Xlth 
cramal nerves. 
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Moieover, fiom a thrombosed sigmoid sinus, extension was 
common to the cerebellar veins with abscess and labyrinthitis 
Labyrinthitis gave rise to deafness and severe dysequilibrium 
with nystagmus and would simulate cerebellar abscess This 
would lead to all the vestibular and cerebellai tests Early 
choking of the discs was routine with cerebellar abscess, but 
not invaiiable Differentiation between ceiebellar and tem¬ 
poral lobe abscess was often difficult, because the nystagmus 
and weakness of the two simulated each other 

6 TEMPORAL ABSCESS 

The formation of an abscess in the temporal lobe by direct 
extension in cases undei continuous observation was recog- 
mzed as occurring in thiee stages The acute first stage, of 
encephalitis, was compaiable to influenza with a slight chill, 
fever, malaise, headache and anoiexia but with a leucocyto- 
sis in the blood and a pleocytosis in the spinal fluid with poly¬ 
morphonuclear predominance 

In a few days this stage would subside giadually as the 
pus was walled off and the patient would feel gieatly im¬ 
proved The second or latent stage would develop with cessa¬ 
tion of fever, i eduction of leucocytosis, change of spinal fluid 
cells fiom polymoiphs to lymphocytes and gradual i eduction 
of the cell count The latent stage was extremely deceptive 
and good clinicians as well as alert lesidents would occasion¬ 
ally dischaige the patient as recoveied 

Then the third or manifest stage would appear with sub¬ 
normal temperature, headache, changes in the eyegrounds, 
vomiting, pel haps aphasia or quadiantanopia—in brief, all 
the classical signs of a ceiebial neoplasm, but with a history 
and adequate observation the otolaryngologist knew that the 
abscess was now leady for drainage Clinicians were astute 
observers and diagnosticians 

7 SUBDURAL ABSCESS 

Subdural abscess was a raie complication, but was recog¬ 
nized even in the last century Dr Macewen drained such an 
abscess associated with a cerebellar abscess and obtained a 
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cure. A subdural abscess could spread over a large area and 
give a great variety of symptoms, but surgical diagnostic 
measures readily established a diagnosis. 

Such was the state before aulfa diugs and antibiotics The 
clinician was a meticulous obaervei who studied his cases and 
sj'stematized liis knowledge with a view to accurate recog¬ 
nition of pathogenesis He knew w hat m as going on at each 
stage, and it was the sequence of events that ga\e him his 
diagnosis 

Now all this is changed The geneial practitioner does not 
make as careful a studv of his case, because he has confidence 
in tlie antibiotic to subdue the infection regardless of site 
He tends to foiget that trapped pus does not respond to anti¬ 
biotics and that suigery is necessary for cuie of purulent foci 
anyw here 

The usiml course of a case of cerebral abscess at piesent is 
as follows The patient complains of an upper respiiatory 
infection and laceives a massive dose of penicillin oi some 
01 al piepaiation of an antibiotic. He improves but is not well 
He complains of pain in the ear and receives anothei injec¬ 
tion He does not get well but rumbles along foi a week oi 
two 

Then vomiting appeal's and headache increases Observa¬ 
tion having been poor, the doctoi does not know what has 
developed but feels reasonably certain that any infection is 
removed He may not even call foi otolaryngological consul¬ 
tation, but call a neurologist instead When examination dis 
closes choking of the discs, and reflex changes, even he may 
think not of an abscess but of a neoplasm 

The consultant has had the major part of his armamen- 
tanum removed, namely the sequence of symptoms and signs, 
because they have been clouded over to such an extent as to 
be unrecognizable. If he suspects an abscess he has no way 
to date its development The case is virtually witliout a his¬ 
tory, and objective diagnostic methods are relied on The sur 
geon wants an angiogram or air study, whereas m the past 
he would have tapped the abscess The time consumed in 
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Moreovei, from a thrombosed sigmoid sinus, extension was 
common to the cerebellar veins with abscess and labyrinthitis 
Labyrinthitis gave rise to deafness and severe dysequilibiium 
with nystagmus and would simulate cerebellar abscess This 
would lead to all the vestibular and cerebellar tests Early 
choking of the discs was loutine with cerebellar abscess, but 
not invaiiable Diffeientiation between cerebellar and tem¬ 
poral lobe abscess was often difficult, because the nystagmus 
and weakness of the two simulated each other 

6 TEMPORAL ABSCESS 

The formation of an abscess in the temporal lobe by direct 
extension in cases under continuous observation was recog¬ 
nized as occuinng in three stages The acute firat stage, of 
encephalitis, was compaiable to influenza with a slight chill, 
fever, malaise, headache and anorexia but with a leucocyto- 
sis in the blood and a pleocytosis in the spinal fluid with poly¬ 
morphonuclear predominance 

In a few days this stage w'ould subside gradually as the 
pus was walled off and the patient would feel gieatly im¬ 
proved The second or latent stage would develop with cessa¬ 
tion of fever, reduction of leucocytosis, change of spinal fluid 
cells from polymorphs to lymphocytes and gradual reduction 
of the cell count The latent stage was extremely deceptive 
and good clinicians as well as alert residents would occasion¬ 
ally dischaige the patient as lecoveied 

Then the third or manifest stage would appear with sub¬ 
normal temperatuie, headache, changes in the eyegrounds, 
vomiting, pel haps aphasia or quadi antanopia—in brief, all 
the classical signs of a ceiebral neoplasm, but with a history 
and adequate observation the otolaryngologist knew that the 
abscess was now ready foi drainage Clinicians weie astute 
obseiwers and diagnosticians 

7 SUBDURAL ABSCESS 

Subdural abscess was a rare complication, but was recog¬ 
nized even in the last century Dr Macewen drained such an 
abscess associated with a ceiebellar abscess and obtained a 
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cure. A subdural abscess could spread over a large area and 
give a great variety of symptoms, but surgical diagnostic 
measures readily established a diagnosis 

Such was the state before sulfa drugs and antibiotics The 
clinician was a meticulous observer who studied his cases and 
sjstematized his knowledge with a view to accurate lecog 
nition of pathogenesis He knew what was going on at each 
stage, and it was the sequence of events that gave him liis 
diagnosis 

Now all this is changed The general practitionei does not 
make as careful a study of his case, because he has confidence 
in the antibiotic to subdue the infection legardless of site 
He tends to forget that trapped pus does not respond to anti¬ 
biotics and that surgerj is necessai-y for cure of punilent foci 
anywhere 

The usual course of a case of ceiebral abscess at present is 
as follows The patient complains of an upper respuntory 
infection and receives a massive dose of penicillin or some 
oral pieparation of an antibiotic. He improves but is not well 
He complains of pain in the eai and receives anothei injeo 
tion He does not get well but rumbles along foi a week or 
two 

Then vomiting appeals and headache increases Observa 
tion having been poor, the doctor does not know what has 
developed but feels reasonably certain that any infection is 
lemoved He may not even call for otolaryngological consul 
tation but call a neurologist instead. When examination dis 
closes choking of the discs, and reflex changes, even he may 
think not of an abscess but of a neoplasm 

The consultant has had the major part of his armamen¬ 
tarium removed, namely the sequence of symptoms and signs, 
because they have been clouded over to such an extent as to 
be unrecognizable If he suspects an abscess he has no way 
to date its development. The case is virtually without a his¬ 
tory and objective diagnostic methods are relied on The sur¬ 
geon wants an angiogram or air study whereas in the past 
he would have tapped the abscess The tune consumed in 
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study and the manipulations required for evaluation increase 
the danger of rupture of the abscess All that had been 
learned has been vitiated and diagnostic acumen has suffered 

Antibiotics have thus reduced the number of intracranial 
complications of otits media but have made the diagnosis 
when trouble appears much more difficult They have had a 
destructive influence on careful observations and intensive 
study They have brought with them a state of trust and 
confidence in the drugs which in turn lulls the observer into 
relative dullness The psychological effect on the physician 
has been bad Let him be alert to the fact that we still have 
complications hiding under a smog tluough which he must 
discern the diagnosis and effect a cure 


THE AMERICAN LARYNGOLOGICAL, RHINOLOGICAL 
AND OTOLOGICAL SOCIETY, INC, MEETINGS 

SPRING 

American Board of Otolaryngology 

Richmond, Va , March 6- 10, 1955 

All Society Meetings will be held at the Hollywood Beach 
Hotel, HoUyrwood, Flonda 

American Laryngological Association^_Maich 13, 14, 1956 

Triological Society —(momings only) March 16, 16, 17, 1956 

American Broncho-Esophagological Association 

(afternoons only) March 15, 16, 1956 

Ameiican Otological Society, Inc_March 17, 18, 1965 

The Hollywood Beach Hotel (American plan) is a delight¬ 
ful place to hold the Spring Meetings — you may wish to bring 
the family along The Hotel offers its guests such features as 
ocean bathing, deep sea fislung, 18 - hole golf course and coun¬ 
try club, tennis and many other activities 

For hotel reservations please commumcate with Mr John 
W Tyler, Manager, Hollywood Beach Hotel, Hollyrwood, Flonda 



RADIOISOTOPES IN THE DIAGNOSIS AND 
TREATMENT OF HEAD AND NECK 
CONDITIONS *t 

Henry L Jaffe, M D , 
and 

Warren J Zaokr, M D , 

(by invitation ), 

Lo 3 Angeles, Calif 


Radioactive isotopes have been administered internally in 
tracer amounts for various diagnostic purposes and in larger 
does for tlierapy Artificially produced radioactive matenal 
has been applied topically for the treatment of certain skm 
lesions and has been used e\temall> in very laige amounts 
foi teletherapy machines or so-called ‘ cobalt bombs ” 

The intracavitarj use of radioactive cobalt is similar to 
radium Cobalt is leas expensive than radium and can be ma 
chined, titerefore, it is possible to construct various applies 
tors of this matenal that will more properly fit the physical 
needs of each case 

Radioactive colloids have been injected interstitially, and 
radioactive seeds and needles have also been inserted into and 
about tumor sites The use of nylon tliieads containing radio¬ 
active substances has been reported The followmg bnefiy 
desenbes some of the special diagnostic and therapeutic appli¬ 
cations of radioactive isotopes in head and neck conditions 


DIAGNOSTIC USES 


1 Eye Ttmors 

Neoplastic tissue contains a larger amount of nncleoprotein 


• Re&4 at the of th« TVestern Section Amorlcan l^ryuffolofflcal 

RhlnolofflCAl and Otolofflcaa Society Inc^ Januan 16 1966 
t From the Department of Radiation Therapy Cedar* of lysbanon Ho* 
ptUL and Department of Radlolopy (Therapeutic). UnUeraltj of Southern 
California School of Medicine XldM by retearch icrante In memory of 
Roberta Flournoy Hbaw Helen W Danlele and Mary Arnold 

Editor** Not* Tbl* m* received In The Laryuffoacop* OfBce and accepted 
for publication January 31, 1956 
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than nonnal tissue The moie rapidly the tissue grows, the 
moie nucleoprotein will be piesent in the tumor When a 
tiacei dose of radioactive phosphorus is injected intrave¬ 
nously, it IS taken up in laiger amounts by tumor tissue than 
noimal tissue Foi this reason, it may be possible to detect 
the presence of an eye tumoi by making readings over the 
eye with a specially constiucted small Geiger counter which 
has an extremely thin end wondow 

uptake studies are valuable adjuncts to caieful clinical 
evaluation of suspected eye tumors, lathei than conclusive 
diagnostic tests Thomas, Kiolimei and Stoiaash' first de- 
sciibed this technique in 1952 They found a positive uptake 
in five of eight patients, and each of these five patients proved 
to have a malignant melanoma of the letina 

Kjolimei, Thomas, Stoiaasli and Fiiedell- in 1953 leported 
then lesults in 32 cases A selective uptake was lecorded as 
the latio of the count ovei the suspected site to that ovei a 
noimal poition of the eye They concluded that a selective 
uptake latio of 1 4 oi lughei in the antenoi segment is veiy 
suggestive of tumor, while a selective uptake ratio of less 
than 1 2 ovei the antei loi segment sti ongly indicates a non- 
neoplastic piocess The uptake latio foi posteiioi tumoi s 
appaiently was somewhat less lehable Included in tins senes 
weie nine pioved antenoi tumois, three pioved posterior 
tumois, and 14 non-neoplastic lesions Six cases weie not 
tabulated, because a definite histopathologic diagnosis was 
not made 

Bettman and Fellows® investigated the distnbution of P®® 
in the eye after intravenous injection They found that the 
P®® IS piesent in greatest concentration in the extra-ocular 
muscles, and is taken up in deci easing concentiation in the 
choroid and retina, ciliary body, cornea, lens capsule and cor¬ 
tex, aqueous, scleia, vitreous, and least of all in the lens 
nucleus 

In view of the fact that the vitreous, aqueous, lens and 
sclera are relatively inert and take up very little P®®, the count 
obtained over the eye is almost entirely from the P®® in the 
uveal tract and retina Great care must be taken to avoid the 
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error of a false increased uptake of the tracer resulting from 
the placing of the tube over the rectus muscles of the eye 

£ Brain Tumors 

In 1949 Selveratone, Solomon and Sweet* described their 
technique of the localization of brain tumors duidug surgery 
by usmg a pure beta emitter, radioactive phosphorous (P**) 
They found that the mci eased uptake of the P” ti-acer was 
related to the increased amount of nucleo-protein in the brain 
tumoi They emplojed a specially constructed Geiger counter 
shaped in the form of a needle pixibe which could be steiilized 
and then inserted directly into the brain tissue following 
craniotomy 

\Vhen the patient was given a tracer dose of P” mtiave 
nously, the needle probe counter could detect the increased 
uptake of P'h which ranged from 6 to 110 times greater in 
brain tumors than in normal white matter Altliough the up¬ 
take of P” m the gi'ay mattei of the brain was somewliat 
gieatei than that of wlute matter it never approached the 
high degree of uptake in tumor tissue 

Ashkenazy, Davis and Maidm’ in 1950 reported their tech 
nique of localizing brain tumors with the aid of radioactive 
diiodofluorescem It is believed that the inci eased radioac¬ 
tivity m the tumor site is due to the change in the blood brain 
bamei which peimits a greatei concentration of the tracei 
substance m the tumor site 

In 340 patients suspected of having centi-al nervous system 
tumors they found only 17 proven inaccuracies in their test, 
making a total accuracy of 96 per cent They gave the pa¬ 
tient an intravenous mjection of 1 millicurie of radioachve 
diiodofluorescin tagged with I'”, and then made readings 
over the entire skull with a heavily shielded Geiger counter 

Human serum albumin tagged with P" has also been used 
and this isotope appears to be moie satisfactory because it is 
more stable, thus making possible recheck examinations m 
the same patients for as long as one to three days after the 
initial injection of the isotope tracer A shielded scintillation 
counter, which is many times more sensitive than the Geiger 
counter is now used, making it possible to detect the gamma 
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rays coming from the tiacei It has also been possible to 
detect some metastatic brain tumoi's by this method 

The biain tumoi test should not be perfoimed immediately 
aftei tiauma or soon after certain diagnostic X-iay proce¬ 
dures, such as angiogiaphy There may be a change in the 
blood brain baiiiei as a lesult of this tiauma which might 
result in a false positive uptake of the tracei material Usu¬ 
ally the moie anaplastic brain tumoi s and the more vascular 
neoplastic lesions take up the gieatest amount of the ladio- 
active material 

Benign lesions may show very little uptake, and cystic 
lesions may actually show a deci eased uptake as compaied to 
the noimal tissue on the opposite side of the biain A posi¬ 
tive test should show an mciease of moie than 15 per cent 
m the uptake of the tiacer mateiial in the suspected aiea as 
compaied to the coiiesponding aiea on the opposite noinial 
side of the biam This inci eased uptake should be detectable 
on lepeated examinations made several houis apart Sub- 
duial hematomas may sometimes give leadings winch simu¬ 
late those of biain tumois 

In 1951 Sweet® desciibed a method using ladioactive posta- 
sium (K'*-) This isotope emits gamma lays and was found 
to concentiate extiemely well in biain tumois Since it also 
concentiates in muscle tissue, its use must be lestiicted to 
tumoi s located in those poitions of the skull not coveied by 
thick layeis of muscle 

Moie lecently Sweet and Biownelh have desciibed the use of 
arsenic'^ foi the localization of biain tumois This mateiial 
concentrates m a latio of 5 to 1 m brain tumoi tissue over 
normal brain tissue Thus, if the neoplasm does not present 
itself on the surface of the biain nor distort the convolution 
sufficiently to allow its detection after the dura has been 
opened, it is possible to attempt ladioisotope localization by 
inserting the fine probe-type Geigei counter into the biain 
tissue Tins probe measures about 2mm in diameter This 
type of localization makes it possible to prevent extensive 
mutilation of biain tissue by surgical exploratory means 

We agree with the recent report of Seaman® that the clinical 
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status of this test is yet to be definitely determined, however, 
we feel that it is a useful screening procedure to aid in the 
selection of patients for further diagnostic studies The fail 
ure to localize a brain tumor may be the result of an unfa¬ 
vorable location, or biological characteristic that interferes 
with the basic mechanism of localization of the medium 

5 Thyroid. Disease 

One of the earliest and most commonly employed isotope 
tracer techniques has been the use of radioactive iodine for 
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the study of thyroid function (see Fig 1) In 1960 we re¬ 
ported that this diagnostic test proved to be more accurate 
for the study of thyroid function than the basal metabolism 
test and the protein bound blood iodine test. The thyroid 
gland normally concentrates iodine in a proportion of at least 
2,000 to 1 over any other tissue of the body 

When this iodine bindmg power is decreased due to thy 
roid disease or as a result of surgical removal of the gland 
there is a detectable decrease of the amount of uptake of the 
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ladioiodme tracer When the thyioid gland is ovei active, the 
uptake of the tracer dose of ladioiodme is usually above noi- 
mal limits, thus a measuie of the amount of radioiodine up¬ 
take 01 concentiation by the thyroid gland along with the 
clinical study of the patient is an excellent means foi deter¬ 
mining whether thjnoid function is low, normal or high 

The authors loutinely follow the 24-hour thyioid uptake 
study by a 48-houi scan of the thyioid aiea to make a “thy- 



Fig 2 


rogram” (see Fig 2) A normal pictuie shows a unifoim 
uptake of the tracei in both lobes in aveiage amounts No 
“cold” or “hot” spots aie seen (see Fig 3) 

When the gland is ovei active the thyiogiam picture is very 
daik In the case of hypeiThyi oidism, oi Giaves’ disease, 
both lobes aie usually involved and show a diffusely increased 
uptake throughout, and may actually be inci eased in size 
(see Fig 4) In myxedema the uptake is very low in both 
lobes (see Fig 5) 

Occasionally, a single toxic nodule is found in one lobe 



which interferes with the function of the normal lobe (see 
Fig 6A-B) 

Following total thyroidectomy for carcinoma of the thyroid 
gland, a scan over the neck may show no uptake (see Fig 7), 
however, 24 hours after an intramuscular injection of thyroid 
stimulating hormone (TSH) the test is repeated, and an up¬ 
take may be demonstrable in residual thyroid bssue (see 
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radaoiodine tiacer When the thjrroid gland is overactive, the 
uptake of the tracer dose of ladioiodine is usually above nor¬ 
mal limits, thus a measure of the amount of ladioiodine up¬ 
take 01 concentration by the thyioid gland along with the 
clinical study of the patient is an excellent means for deter¬ 
mining whether thyioid function is low, normal oi high 

The authors routinely follow the 24-hour thyroid uptake 
study by a 48-houi scan of the thyioid aiea to make a “thy- 
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logiam” (see Fig 2) A noi-mal picture shows a uniform 
uptake of the tiacei in both lobes in aveiage amounts No 
“cold” 01 “hot” spots aie seen (see Fig 3) 

When the gland is ovei active the thyiogiam pictuie is veiy 
dark In the case of hyperthyi oidism, or Graves’ disease, 
both lobes aie usually involved and show a diffusely inci eased 
uptake tliroughout, and may actually be increased in size 
(see Fig 4) In myxedema the uptake is very low in both 
lobes (see Fig 5) 

Occasionally, a single toxic nodule is found in one lobe 
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01 multiple nodules m the thyroid gland If a single nodule 
or multiple nodules fail to take up radioactive iodine, it is 
termed a “cold” nodule (see Fig 9) This, therefore, repre¬ 
sents nonfunctioning oi poorly functioning thyroid tissue and 
may indicate the presence of a neoplasm, a nonfunctioning 
adenoma, an area of thyioiditis, oi a cyst A biopsy is usu¬ 
ally advised for these "cold” nodules, and appropriate surgical 
tieatment is earned out if maligancy is found 

If a nodule takes up a large amount of radioactive iodine it 
represents a hyperfunctioning nodule which usually is benign 



Figr 10 


The presence of caicinoma in this type of “hot” nodule is 
extiemely raie If the uptake of the 1^=^ tiacei is high, it is 
possible to destroy this “hot” nodule by radioactive iodine If, 
after radioiodme therapy, the follow-up thyrogiam shows that 
there is a residual nodule which takes up very little radio- 
lodine, then surgical intervention is indicated 

Post-thyroidectomy recurrent thyi otoxicosis may be de¬ 
tected by the thyiogram and the extent of the regenerated 
thyroid tissue visualized (see Fig 10) Following radioiodme 
treatment, the letum of the gland to more normal status 
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may be folloi\ed bj the post-treatment thyrogram (see Fig 
11) In acute thyroiditis a very low uptake of the radioiodme 
tracer is found A thyroglossal cyst shows an absence of up¬ 
take of radioiodine m the cystic area 

VWien a imgual thyroid is suspected clinically, the thyro¬ 
gram wall usually demonstrate the aberrant thyroid tissue in 
the tongue (see Fig 12) A negative uptake of the radioio- 
dine tracer will help exclude the possibility of the lesion being 
of thyroid tissue origin 



Fl» 11 


Substernal thyioid tissue may be demonstrated by both tlie 
uptake of radioiodme and the scintiscanner picture (see 
Fig 18) When so-called lateral aberrant thyroid tissue is 
clinically suspected in the cervical region, an uptake study 
and a scan of the neck may help confirm the presence of thy¬ 
roid tissue metastasis, however, since many of these tumors 
show pure papillary structure histologically, they usually do 
not concentrate radioiodme The alveolar and the follicular 
thyroid neoplasms are the ones which concentrate ladioiodine 
to the highest degree, and the mixed papillary thyroid tumor 
may concentrate some radioiodine. 
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01 multiple nodules in the thyroid gland If a single nodule 
01 multiple nodules fail to take up ladioactive iodine, it is 
teimed a “cold” nodule (see Fig 9) This, therefore, repre¬ 
sents nonfunctioning oi poorly functioning thyroid tissue and 
may indicate the piesence of a neoplasm, a nonfunctioning 
adenoma, an aiea of thyioiditis, oi a cyst A biopsy is usu¬ 
ally advised for these “cold” nodules, and appiopiiate surgical 
treatment is carried out if mahgancy is found 

If a nodule takes up a large amount of radioactive iodine it 
lepresents a hyperfunctioning nodule which usually is benign 



The presence of carcinoma in tins type of “hot” nodule is 
extremely raie If the uptake of the 1“' tiacei is high, it is 
possible to destroy this “hot” nodule by radioactive iodine If, 
after radioiodine theiapy, the follow-up thyiogiam shows that 
there is a lesidual nodule which takes up very little radio- 
iodine, then surgical mteivention is indicated 

Post-thyroidectomy lecunent thyrotoxicosis may be de¬ 
tected by the thyrogram and the extent of the regenerated 
thyroid tissue visualized (see Fig 10) Following radioiodme 
treatment, the return of the gland to more normal status 
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may be followed by the post-treatment thyrogram (see Fig 
11) In acute thyroiditis a very low uptake of the radioiodme 
tracer is found A thyroglossal cyst shows an absence of up¬ 
take of radioiodine in the cystic area 

IWien a lingual thyroid is suspected clinically, the thyro- 
gram will usually demonstrate the aberrant thyroid tissue in 
the tongue (see Fig 12) A negative uptake of the radioio¬ 
dine tracer will help exclude the possibility of the lesion being 
of thyroid tissue origin 



Pit 11 


Substernal thyroid tissue may be demonstrated by both the 
uptake of radioiodme and the scintiscanner picture (see 
Fig 13) When so-called lateral aberrant thyroid tissue is 
clinically suspected in the cervical region, an uptake study 
and a scan of the neck may help confirm the presence of thy 
roid tissue metastasis however, smce many of these tumors 
show pure papillary structure histologicallj, they usually do 
not concentrate radioiodine The alveolar and the follicular 
thyroid neoplasms are the ones which concentrate radioiodme 
to the highest degree, and the mixed papillary tliyroid tumor 
may concentrate some radioiodme. 
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or multiple nodules in the thyroid gland If a single nodule 
or multiple nodules fail to take up ladioactive iodine, it is 
termed a "cold" nodule (see Fig 9) This, therefore, repie- 
sents nonfunctiomng oi poorly functioning thyroid tissue and 
may indicate the presence of a neoplasm, a nonfunctiomng 
adenoma, an area of thyroiditis, or a cyst A biopsy is usu¬ 
ally advised foi these “cold" nodules, and appropiiate surgical 
tieatment is carried out if maligancy is found 

If a nodule takes up a laige amount of ladioactive iodine it 
lepresents a hyperfunctioning nodule which usually is benign 



FIff 10 


The presence of caicinoma m this type of “hot” nodule is 
extremely rare If the uptake of the 1“^ tiacei is lugh, it is 
possible to destroy this “hot" nodule by ladioactive iodine If, 
after radioiodme theiapy, the follow-up thyrogiam shows that 
there is a residual nodule wluch takes up veiy little radio- 
lodine, then suigical intervention is indicated 

Post-thyroidectomy lecuirent thyi otoxicosis may be de¬ 
tected by the thyrogiam and the extent of the regenerated 
thyroid tissue visualized (see Fig 10) Following radioiodme 
treatment, the return of the gland to more normal status 
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may be followed by the post-treatment thyrogram (see Fig 
11) In acute thyroiditis a very low uptake of the radioiodine 
tracer is found A thyroglossal cyst shows an absence of up¬ 
take of radioiodine in the cystic area 

When a lingual thyroid is suspected clinically, the thyro- 
gram will usually demonstrate the aberrant thyroid tissue in 
the tongue (see Fig 12) A negative uptake of the radioio 
dine tracer will help exclude the possibility of the lesion being 
of thyroid tissue origin 
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Substemal thyroid tissue may be demonstrated by both the 
uptake of radioiodine and tlie scintiscanner picture (see 
Fig 18) When so-called lateral aberrant thyroid tissue is 
clinically suspected in the cemcal region, an uptake study 
and a scan of the neck may help confirm the presence of thy¬ 
roid tissue metastasis, however, since many of these tumors 
show pure papillary structure histologically they usually do 
not concentrate radioiodine. The alveolar and the follicular 
thyroid neoplasms are the ones which concentrate radioiodine 
to the highest degree, and the mixed papillary thyroid tumor 
may concentrate some radioiodine 
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THEEAFEOTIC USES 

It IS ivell knoivn that the biological effect of nuclear radia 
tion IS due to ionization Tlie therapeutic value of such radia¬ 
tion depends upon increased sensitivity to ionization of dis¬ 
eased cells, and thus their preferential destruction over nor¬ 
mal cells, it also depends on the fact that after the partial 
or complete destruction of tissue cells the recovery mechanism 
of tissue IS such that predominantly normal cells will be 
regenerated 

Radioisotopes have been useful m the treatment of certain 
benign conditions, such as thyrotoxicosis, and have also con 
tnbuted to cancer therapy during recent years The results 
in cancer therapy cannot be finally evaluated, since there has 
not been enough time for long term statistical evaluation The 
palliative benefit of radioisotope treatment in certain types 
of cancer has been striking 

Therapeutically, radioisotopes may be administered inter¬ 
nally or may be placed externally ns a radiation source For 
internal use two modes of placement are available namely, 
biochemical and physical An example of biochemical place¬ 
ment IS where the host organ, such as the thyroid gland, 
shows a special affinity for the radioisotope because the thy¬ 
roid gland uses lodme in its normal metabolism 

The uptake of radiophosphorus by nucleoprotein in tumor 
tissue 18 another example of blodiemical placement. An ex¬ 
ample of physical placement is the mterstitial use of radiocol¬ 
loids for the treatment of tumors External use of radioiso¬ 
topes includes surface apphcation by plaques or other appli¬ 
cators, and by beam irradiation by teletherapy umts 

1 Eye Disease 

Strontium” is a fission product, and when made up into a 
plaque for the treatment of eye lesions is an excellent source 
of pure beta radiation with two continuous spectra namely 
that of strontium” and yttrium •“ It has a physical half life 
of 20 years Fnedell, Thomas and Krohmer” in 1960 repoited 
that strontium” beta rays had the same biological effective¬ 
ness when applied clinically as the beta rays from radon 
which had been used in a similar senes of cases All treat- 
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ments with strontium®® must be given by direct contact, since 
this IS the only manner in which the actual dose to the tissue 
can be carefully legulated 

This applicator has been useful for the treatment of super¬ 
ficial diseases of the eye, such as small benign tumors, espe¬ 
cially papillomata of the lids and conjunctiva, Bowen’s dis¬ 
ease or intra-epithehal epitheliomas, angiomata of the lids 
and conjunctiva in infants, and pterygia Early cases of 
vernal conjunctivitis often show an excellent therapeutic re¬ 
sponse to beta radiation 

Vascularization of the cornea is another condition which 
may be successfully treated Vascular obliteration has been 
favorable after superficial keratectomy, and as a preliminai'y 
procedure to corneal transplant where there are invading 
vessels of the cornea Treatment has also been given follow¬ 
ing corneal transplants where there is a possibility of vessels 
lemfiltiating the graft from the suiTounding cornea In vas¬ 
cularized corneal leukomas, associated with irritability, and 
in chemical bums of the cornea, great relief may be obtained 
by beta radiation 

Certain forms of chronic ulcer of the cornea have healed 
after beta radiation therapy has been applied to the hmbal 
region directly adjacent to the ulceration The dosage at the 
surface of the eye wheie the applicator makes contact with 
the tissue is 100 per cent, and because there is only beta ra¬ 
diation the dosage late drops off rapidly, so that at 3 mm 
depth there is only 12 per cent of the surface dose present 
This minimizes the danger of producing a radiation cataract 
of the lens 

2 am Tumors 

A cobalt teletherapy machine (see Fig 14) has been devel¬ 
oped tlrrough the cooperative effort of the Tel ether apy Evalu¬ 
ation Board of the Oak Ridge Institute of Nuclear Studies 
This type of machine has recently been installed at the Cedars 
of Lebanon Hospital in Los Angeles, and it contains 1066 
curies of radioactive cobalt®* Cobalt*® has a half-life of 5 3 
years, gives off a very strong gamma ray equivalent to the 
output of a 3,000,000 volt X-ray maclrrne 
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It is possible to deliver large doses of radiation to mop 
erable brain tumors w ithout producing the intense reaction in 
surrounding normal tissues ivhich we former!} observed with 
conventional deep X-ray therapy The addition of rotation 
therapy techniques permits the delivery of a large axis tumor 
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dose without producing severe skin and bone reactions, and 
with a minimum of radiation sickness 

In order to dehver intensive radiation directly to the tumor 
site, we have injected radioactive colloidal chromic phosphate 
(P”) locally at the time of surgery when we have found an 
inoperable brain tumor We have developed a special syringe 
with a plastic shield which protects the operator durmg the 
injection treatment (see Fig 16) 

The radioactive phosphorous (P* ) is a pure beta ray mate- 
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nal which acts locally over a range of only a few millimeters 
This prevents destruction of adjacent normal tissue Radio¬ 
active gold^°® in the form of seeds or wire may also be intro¬ 
duced into the tumor tissue in much the same mannei as 
radon seeds The short half-life of radiogold, 2 7 days, pie- 
sents a practical problem since the material may not be avail¬ 
able when it IS needed The longei half-life of chromic phos- 
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phate, 14 3 days, makes it possible to have tins mateiial on 
hand for use in the operating room at all times 

3 Nasal Cavity arid Paranasal Sinuses 

It IS possible to use radioisotope needles, tubes, beads and 
specially constiucted applicators These may be inserted after 
surgical exploration, and the largei variety of shapes and 
sizes available facilitates a moie homogeneous distribution of 
the radiation sources The intiacavitai*y therapy may be fol¬ 
lowed by external radiation with the cobalt teletherapy ap- 




JAFFB t ZAOEE RABIOISOTOPES IN DIAGNOSIS 


69 


paratua The advantage of this combination of isotope treat¬ 
ment IS that a maximum amount of tumor dose may be given 
with a minimal danger of postradmtion bone necrosis and 
atrophy of the skin and mucous membranes 

U Tumors of flio Tongue, Floor of the Mvuth and Palate 

In addition to using radiocobalt needles, or radiogold seeds, 
it has been possible to inject radioactive colloidal chromic 
phosphate for the local destruction of tumor tissue The pre- 
limlnarj i\ ork looks hopeful, but it will require a longer term 
of observation for evaluation The cobalt teletherapy machine 
13 also used for external i-adiation in place of the conventional 
deep X-ray therapy at 200 260 ICV 

Hensclike, of Ohio State University Medical School, has 
recently described the use of indium’” in nylon nbbons for 
the irradiation of soft tissue tumor masses Multiple small 
seeds of tlie isotope are held m place m fine nylon nbbon 
The nbbon is sutured in various planes to encompass the 
entire neoplasm The iridium nylon matenal is moie com¬ 
fortable for the patient tiinn the introduction of rigid radio¬ 
active needles and tubes and, therefore, is paiticularly useful 
for lesions of the tongue and soft tissues of the mouth. 

5 Nasopharynx, Larynx and Esophagus 

The use of teletherapy with large sources of cobalt" makes 
it possible to obtain a high energy output of radiation simu¬ 
lating the super-voltage of 3 000,000 volt X-i-ajs This per 
mits rotation therapy techmques, which should afford the 
advantage of dehvering adequate cancerocidal doses without 
the dangers of postradiation sequelae noted with conventional 
deep X-ray therapy It is too early to evaluate and compare 
the results of this form of radiation therapy with conven¬ 
tional X-ray therapy however, witli the use of the newer 
radiation techniques, there is a theoretical basis for optimism 

The use of specially constructed phantoms permitting ac 
curate determination of tumor dosage, wdl assure the deliv¬ 
ery of the necessary lethal dose of radiation to the tumor 
The use of fluoroscopic screens and television cameras during 
rotation therapy, together with the remote control apparatus 
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of the rotation chaii, will permit the continuous accuiate 
placement of the patient and the delivery of the radiation in 
a moie piecise mannei TIus may also have a favorable effect 
on the end lesults 

6 Thyioid Disease 

Radioactive iodine (I“‘) has a physical half-life of eight 
days We have used it successfully in moie than a thousand 
patients foi the tieatment of hyperthyioidism It is given 
01 ally in one or moie doses The lesults of ladioiodine ther¬ 
apy aie as good as those pieviously leported for thyroid¬ 
ectomy 

Ill the tieatment of caicinoma of the thyroid gland, the 
biochemical placement factor unfortunately holds true in only 
about 10 to 15 per cent of all of these cases The pure papil- 
laiy fonn of caicinoma of the thyioid gland does not take 
up veiy much ladioactive iodine, theiefoie, it has no value 
111 the tieatment of this type of thyioid cancel The mixed 
papillaiy and folliculai histological types, as well as the alve- 
olai tjTie of thyioid cancel, do take up radioiodine, and, 
theiefoie, bettei lesults may be expected 

We loutinely lecommend that a tiacei dose of ladioiodme 
be given to each patient piioi to thyioid suigery, so that 
when the pathologist finds the piesence of thyioid cancel we 
have an opportunity to make a ladioautograph of the lemoved 
tissue The ladioautogiaph shows us whethei oi not the tu¬ 
mor cells take up ladioiodine, and helps settle the question 
of whethei ladioiodine tieatment will be of theiapeutic value 
for each case 

A total thyioidectomy and neck dissection should be the 
primaiy fonn of tieatment wheie indicated foi thyioid can¬ 
cel, and ladioiodine should be used as a postopeiative theia¬ 
peutic measuie when indicated 

A lecent leport by Black, Woolnei and Blackbuni^^ le- 
viewed 128 cases of caicinoma of the thyroid gland in which 
ladioiodine was employed diagnostically oi therapeutically 
Twenty of 23 lesions classified as the folliculai type of papil¬ 
lary adenocaicinoma, or as eithei the folliculai and mixed 
folliculai and solid type of malignant adenoma, concentrated 
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iodine or could be stimulated to do so by ablation of the func¬ 
tioning thyroid tissue and the administration of thiouracil 
Fourteen of 28 cases of mixed follicular and papillarj type 
of adenocarcinoma accumulated iodine to variable degrees 

The papillary type of papillary adenocarcinoma, solid and 
Hurthle-cell types of malignant adenoma and anaplastic ade¬ 
nocarcinoma almost never concentrated nor could they be 
stimulated to concentrate iodine Followmg thyroidectomy we 
advise the removal of any remaining thyroid tissue by tieat- 
ment with radioiodine 

Tlie primary purpose of this total ablation is to remove the 
inhibition of function of any possible foci of thyroid mahg 
nancy This may make it possible to detect functioning meta 
static thyroid lesions by the admimstration of tracer doses 
of radioiodine followed by scanning of the entire bod> with a 
Geigei counter oi scintillation counter If a positive uptake 
13 found in a metastatic focus then radioiodine treatment is 
administered 

7 Th« Neck 

Metastatic carcinoma to the lymph nodes of the neck may 
be treated by radioisotopes when there is an indication for 
radiation therapy Radioactive cobalt in needles, radiogold in 
seeds, indium in nylon threads, and injectable radiocolloids 
represent more flexible means of applying radiation therapy 
than was previously available with radium needles or radon 
seeds 

Because the onginal cost of the isotope is ranch less than 
an equivalent amount of radium, it is possible for each insti¬ 
tution to have a greater vanety of radiation materials avail¬ 
able for the physical placement of this type of treatment It 
13 also possible in certain cases to give additional external 
radiation therapy by means of the cobalt teletherapy machine 
after a maximum amount of external radiation has been given 
with a conventional deep X ray therapy machine Occasion¬ 
ally, this added treatment will result in more palliative bene¬ 
fit for the patient. The availability of radioisotopes for the 
treatment of neck cancer has not changed the indication for 
radical neck dissection 
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COURSE IN LARYNGOLOGY AND LARYNGEAL 
SURGERY 

The next couise in Laiyngology and Laryngeal Siugeiy to 
be given by the Temple University School of Medicine is 
scheduled foi Maich 28 to Apiil 8, 1955, under the direction 
of Dr Chevaliei L Jackson 



GLOBUS * 


Meabe Mohun, M D ,t 
San Mateo, Calif 

Globufl 18 a condition that ia desciibed as a feeling of a 
lump in the throat on swallowing, which is purely subjective. 
The older descriptions of globus always describe this as an 
hystencal phenomenon Hysteria is defined as a symbolic 
e.vpre3sion of an emotional conflict Today, many pathological 
conditions are known to be capable of giving a sensation of a 
lump or an obstiniction in the throat and must be carefully 
ruled out, but it remains true that the great majority of 
patients with such symptoms have no organic basis for them 

Some of tlie organic conditions occasionally associated with 
tlie globus symptoms and alwajs to be kept in mmd are 

t It IB felt by some observers that an acute tonsillitis, 
lingual or fauaal, acute pharyngitis or laryngitis, causing 
hiTieresthesia may leave in its wake areas of anesthesia which 
gup rise to a sensation of a lump This sensation (nemdtis) 
maj also follow a temporary lodging of a chicken or fish bone 
and may persist, in a sensitive individual, and focus the pa 
tient’s attention on the throat long after the foreign body is 
lemoved 

S Hyperplasia of Ivmphoid tissue following an acute in¬ 
fection, especially in the lingual and lateral pharyngeal areas, 
may persist and become noticeable to the patient Some be¬ 
lieve this 13 more apt to occur if a prominent cervical vertebra 
is present in this area 

S Atrophic changes in the pharynx accompanied by ane¬ 
mia usually m middle-aged women, descnbed by Vinson ’ 

i Webs at the entrance of the esophagus, described by 
Mosher ’ 

• R<i*d ftt the meeting of the Weetem Section Amerlcen l*rrnioloclcal 
RhInolocIcU and Otologieal Society Inc. Loe Anffelci Calif., January 

tDlviilon of OtolarynBoloCT 3>IvJ»Ion of Buryery of Stanford Unlrerelty 
School of Medlolna 

Eldltor'a Note Thli ma received In The Laryuffoecope Office and accepted 
for pabllcattOQ January 31, IfSS. 
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thiough the glandulai chain, m this way humoial control is 
exeicised ovei the body and personality 

2 The othei pathway is through the peiipheral autonomic 
pathways with definite nucleai centeis If theie are not too 
many uncontrollable emotional responses fiom the frontal lobe 
to the h\pothaIamus, and if the hypothalamus is a rugged re- 
ceptoi and capable of sending out balanced lesponses, then 
the lesultmg penpheral expression via the pituitary and the 
autonomic system lemains coordinated, and the patient will 
eel coiiespondingly well, but if a disoiganized peiipheial 
response occuis as a lesult of undue environmental stimuli, 
an with which the patient’s hypothalamus cannot cope, then 
either an acute oi chionic distuibance of some end organ 
may occui 


In our own piactice of otolai-yngology, this may occur ir 
the nose, as in vasomotor ihinitis, in the eai, as Meniere’j 
nd the vai ious pseudo-Menieie syndiomes, in the tin oat as 
globus, in the head as cephalgias and migiaine, in crania! 
neive involvements as in facial neive paialysis, etc 

contiol, IS earned out by neuio- 
asculai, neuiomusculai and neurosecietoiy mechanisms 

sympathetic stimulation, it may 

suit fiom nntio-Ptf^ End-arteiy spasm may also re- 

snhinctei bimtnn'^^i/ reaction in the smooth muscle 

sphinctei, bunging alleigy mto the pictuie The end-arteiw 

spasm throws out the delicate balance between the artery^ 

capillary-venule system Passive dilatation of the capilS^ 

venous ne^ork occuis, sludging of the blood takes piTce and 
theie is extiavasation of transuHnto pmoe, auu 

tiavasculai snaces sin rounding m- 

tiayascuiai spaces Such localized edema may be one source 
of the sensation of globus ^ source 

In addition to the effect nn nr.,,, 

excessive sympathetic contiol, these 

excess ve sympatiietic stimuli may affect the peiipheial neuio- 

musculai meclianism, resulting m spasm of til n? ^ 

esophageal musculatuie, moie especially the c ^ Pharyngeal- 

fiom winch a sensation of globu^s 

Acceptmg the above eauee. that .a disordered hypothalanoc 
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response as providing the answer to many of these cases of 
gJobus, the ones with no demonstrabie pathology led to the 
trial use of Rauwiloid drugs It is in this type of case where 
we have simple, emotional tension, or anxiety and fear, that 
the effect of the Rauwiloid drugs has been so efficacious In 
the deeper psychoses, it works Uie same way, namely, in 
relieving the anxiety tension i-ather than the basic delusions 
confusions or hallucinations Serpasil or Seserpoid appeai-ed 
to be tJie extract most suitable for this work Plummer* and 
associates have stated that the action of Serpasil may be due 
to a protective influence which the drug provides for the cen 
tial autonomic centers against stimulations of various types 
coming from penpheral or frontal cortical areas, a partial 
suppression of sympathebc predominance at the hypothalamic 
level 

During the past year, 80 patients complaining of the symp¬ 
toms of globus were treated by tlie drug Serpasil All of these 
cases were first carefully checked over to eliminate orgamc 
pathology They were all given a complete physical check by 
tlie internist, as well as by the laiyngologist. All had barium 
studies, and a certam number liad endoial examination 

Of these 30 cases, eight had more than the usual amount of 
lingual tonsil These cases liad the lingual tonsils reduced in 
size by the use of a curved electixide and diathermic destruc 
tion No particulai improvement m the symptoms of globus 
was noticed in six of the patients. TVo of the patients felt 
there was some rmproveraent. Six other patients had dia¬ 
thermic destruction of hypertrophied lymphoid tissue on tlie 
postenoi wall Five of these patients showed no particular 
improvement of the symptom of globus, one felt improved 
Approximately 85 per cent of these 80 cases showed lipping 
of the anterior boiriers of the cervical vertebra 

A series of lateral X-ray studies of the neck in patients of 
approximately the same age bracket was studied These pa 
tients all had complaints other than globus The percentage 
of vertebral lipping was essentially the same in both series 

Of the 80 cases ti-eated with Serpasil six were lost track 
of and could not be followed further, 24 were followed closely, 
five of the cases showed no definite improvement Of these 
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five cases, one exhibited maiked nasal stuffiness, and we had 
to discontinue the medication Two cases had symptoms which 
were not definitely those of globus Then symptoms were 
multiple and fleeting, and these patients were not suie they 
were helped 

Two cases showed marked psychotic disturbances, and these 
weie leferied to a psychiatrist The lemaining 19 cases 
showed lather maiked impiovement, to complete cure Pa¬ 
tients who had lipping of the vertebiae were all lelieved of 
the sensation of globus by the use of Seiiiasil, also the patients 
who had hyperti opined lymphoid tissue, eithei of the lingual 
01 pharyngeal aieas and weie not lelieved by removal of this 
tissue, were helped by the drug 

Most of these patients are still taking the medication in 
doses ranging from 0 1 mg to 0 5 mg per day, and remaining 
mostly flee of this complaint 

These patients have likewise appeared greatly improved in 
then general outlook, in spite of the fact that most of them 
still have consideiable emotional or physical stress to combat 
in then daily living A numbei of these patients take the drug 
on and off according to then symptomatology and then life 
stress situations 

As to why some people respond to stress and strain with 
such a symptom as globus while others respond entirely dif¬ 
ferently, IS difficult to answer Quoting from L G Moench,“ 
“One of the puzzles in psychosomatic medicine is sjmdrome 
selection, why cei-tain people develop one syndrome and oth¬ 
ers develop a different one, why one person gets astlima, 
another ulcers, another, hypertension, and a fourth, ulcerative 
colitis, etc. Social and economic position may influence the 
choice of disease ” 

Three cases of rather typical migraine with heieditai’y lus- 
toiy have been treated by this drug Two of the cases with 
weekly bouts of migraine have held then headaches in more 
or less complete check for over six montlrs In order to do 
this, it has been necessaiy to work the dosage back and forth 
to obtain the minimum dosage required to keep the headaches 
rn abeyance, and to allow them freedom from undue lessening 
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of their normal dnve. A third patient has an occasional bout 
of ophthalmic aura, but this is not followed by the headaches 
as a rule, and usually one aspirin will relieve this quickly 

Aldnch' speaks of environmental modification, clarification 
insiglit development and psychological support as being most 
essential in overcoming neurotic and emotional problems 
With the marked lessening of the apprehension and tension 
of a patient, by the use of Serpasil, the patient puts himself 
in a much better position to develop and utilise these steps 
out of his problems It is in such a role that the use of the 
drugs of the Rauwolfia family are offered for further study 
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COURSE IN RHINOPLASTY. RECONSTRUCTIVE 
SURGERY OF NASAL SEPTUM 
AND OTOPLASTY 

An intensive postgraduate course m Rhinoplasty, Recon¬ 
structive Surgery of the Nasal Septum and Otoplasty will be 
given July 16, 1955, to July 30 1955 by Dr Irving B 
Goldman and staff at The Mount Sinai Hospital, New York 
City, m affiliation with Columbia University 

Candidates should apply to Registrar for Postgraduate 
Medical Instruction, The Mount Sinai Hospital, 6th Avenue 
and 100th Street, New York 29, New York 



AN INQUIRY INTO CURRENT CONCEPTS OF VISUAL 
SPEECH RECEPTION (LIP-READING)* 

Jacqueline Keaster, M S , 

(by Invitation ) 

Los Angeles, Calif 

Most of us fiom tune to tune see patients with handicap¬ 
ping healing losses that aie not amelioiated to any extent by 
the use of a heaiing aid In some instances it is because of 
the contoui of the loss, in othei cases, the extent of the 
impairment is so gieat that the most poweiful aid can seive 
only to bung the weaiei some slight awaieness of enviion- 
mental sounds, and in still othei situations the presence of 
leciuitment tends to make amplified sound uncomfortable 
even to the point of its being painful 

Undei such ciicumstances, we tell the haid-of-heaimg per¬ 
son, lathei glibly sometimes, that he must leain hp-reading 
Some patients follow oui advice, they leain lip-reading even 
to the extent that the untutored may question whethei the 
patient is leally hard of healing oi only pietendmg to be 
On the othei hand, there aie othei patients with compaiable 
losses who, tiy as they will, nevei leally leani to lead speech 
with any facility Some of them liave taken lip-ieadmg in- 
stiuction ovei a long peiiod of time and have spent a gieat 
deal of time and piactice with very little impiovement in their 
lip-ieading ability 

Observations of this nature are made frequently in clinical 
practice, and very’' often in schools foi the deaf and hard of 
hearing, but little is known about why oi what the factors 
are influencing tins difference in skill Histoncally, the teach¬ 
ing of hp-ieadmg dates back to about the middle of the 17th 
century in Euiope, when the old records state that the deaf 
man was taught “to listen with his eye ” 

* Read at the meeting" of the Western Section American Larj ngoloffical 
Rhlnological and Otologlcal Socletj Inc Los Aneeles Calif January 16 
1955 

Editors Note This ms receded In The Laryngoscope Office and accepted 
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The first school which taught lip-reading to children in this 
country was opened in Northampton, Massachusetts, in 1867 
Little is known about the lip-reading methods employed in 
that teaching 

It was not until about 1912 that mention is made in the his¬ 
tory of the education of the deaf and hard-of-heanng, of adults 
being taught to lip-read as early as 1882, but it was not until 
the early igOO’s that there was any specific teaching of lip- 
reading to the adult hard-of-heanng patient. Three so-called 
methods of teaching the skill came into being about tliat time. 
The methods were based on the then current notions concern¬ 
ing the teaching of reading one was highly anlytical, it began 
with the syllable, proceeded to the word, from the word to 
the sentence and from the sentence to the story Another 
started ndth the story and broke it into its parts, and the 
third method purported to be a combination of the other two 

Hard-of-hearing people took what were called “normal 
training courses” in a method of teaching and set themselves 
up as private teachers of hp-reading There was a tendency 
on the part of these people to adhere witli a tenacious grip 
to the tenets of the method advocated, and never to question 
why a patient succeeded or failed to leam. 

No new method of teaching was introduced until 1927, 
when the Jena method was brought from Gennany and intro¬ 
duced at the Northern Michigan College of Education in Ypsi- 
lanti Since that tame, there have been adaptations made of 
the various methods, but very little scientific inqmry concern 
ing why some people leam to lip-read with comparatively 
httle effort and despite or because of any method of teaching, 
while others never do leam to follow speech with any facility 
regardless of their background and education or their native 
intelhgence. 

Several years ago in order to begin to investigate some¬ 
thing of why this takes place, we made up a set of 16 collo¬ 
quial sentences Moving pictures were then taken of a young 
woman speaking the sentences in a normal voice The result¬ 
ant film was then shown, without a sound track, to a group 
of 40 college students with normal hearing Using such a 
group for the experiment it was possible to control a number 
of variables intelligence, age, and most of all, training No 
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one of the 40 had had any training in hp-reading or, for the 
most part, even knew what it was 

If credit was given for pails of sentences read correctly, a 
possible scoie of 96 points could be earned on the material 
The scores at the conclusion ranged from 8 to 94 points, ivith 
a clustering of scores aiound 30 points In older further to 
check our observation, we tiied the sentences with two young 
women, then students in the umveisity, who were hard-of- 
heaiing One, to all intents and purposes, was totally deaf 
and lost her heaiing with meningitis when she was a senior 
in high school The other was girl who had been severely 
haid-of-heaimg from birth 

The fiist gill made a perfect score on the sentence, the 
second scored only 36 points The lattei had been virtually 
dependent upon lip-ieading for purposes of communication all 
of her life and had lip-reading instiuction since she was a 
little gill The other student lost her heaiing only two years 
before and had very little mstniction compared to the other 
person yet she made a significantly higher scoie on the ma- 
teiial The difference between the two is not unlike that of 
the lange of scores of the 40 students with nonnal hearing 
who had po lip-ieadmg instruction 

At best such matei lal as was shown only roughly simulates 
a live conveisational situation A film of this sort is mors 
difficult because of its lack of situational cues, occasional 
sound, gesture and so forth, but it gives you some idea of 
what confionts the haid-of-heaiing person when he attempts 
to understand speech by attentively watching the speaker 

When we stop to considei spoken language, we realize thai 
it IS made up of a rapid succession of ovei-lapping syllables 
that are in turn comprised of some 40-odd sounds of varying 
degrees of visibility The lip-reader must be able to recog¬ 
nize instantly all of the visible movements and fill in those 
that are invisible Only about 30 per cent of the sounds of 
English speech are in the former category, all the othei 
sounds ai e hidden in the mouth, or look like one or two othei 
cognate sounds 
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For example, the sounds p, b, and vi sound different one 
from the other, but they look exactly alike Ideas must be 
grasped in a fleeting instant, speech Is never stabc. It is a 
constantly moving change of syllables No two mouths are 
alike and no two individual speech patterns are idenbcal All 
tliis we know, but what we do not know is what factors ac¬ 
count for the wide range in the ability of people to lip-read 

The old books dismissed it in some such fashion as this 
‘Results in lip-readmg, it goes witliout sajdng, vary greatly 
depending upon the student s type of mind and in general 
upon his character” Actually that does not say very much 
beyond the fact that a patient learns to lip-read, or he doesn’t 

In 1944 Utley reported a studj done with 7G1 deaf and 
haid-of hearing individuals enrolled in schools or societies for 
the acousbcally handicapped in four large cities The mate¬ 
rial used consisted of 100 words, 70 sentences and six short 
stones spoken by university students using what was con¬ 
sidered to be average American speech It was filmed in order 
that all the subjects saw exactly tlie same mateiial 

Tile validity of the test was established by its logical deriva 
bon as a representative work sample from eieryday life and 
by the high reliability resulbng from the intei-relationships 
of the test material The results showed Lip-reading ability 
cannot be predicted by reading level or school achievement 
lip-reading ability cannot be predicted fiom chronological age 
age of onset of deafness or gi-ade placement It was also 
found that it is not possible to arrange test items in the order 
of their difficulty Our observations would point to the possi¬ 
bility tliat there is not a high correlabon bebveen lip reading 
and general intelligence 

Up to this time most of the mvesbgab\e work that has 
been done in the field of Iip-reading has pointed toward the 
standardizabon of test batteries that would test lip-readmg 
ability, but nothing has been done to specifically investigate 
factors which influence the aequisibon of that skill We have 
therefoie prepared a set of materials consisting of six sets 
of 120 sentences each spoken by six different speakers, three 
men and three women 
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We piopose to start oui test situation by showing the mate¬ 
rial to a gioup of approximately 60 normally hearing univer 
sity students m order to eliminate those sentences that do 
not disci iminate, i e, those that aie too easy and those that 
a majority fail This pieliminary lun should also show up 
any gross differences between speakers In that way we hope 
to eliminate enough material to make this work sample useful 
in terms of length 

We then piopose to try the mateiial with another group of 
normally heanng students and at the same tune administer 
a wide battery of psychological aptitude tests along with pro¬ 
jective tests of personality Compaiable batteries should be 
set up at the same time with a gioup of liard-of-hearing adults 
who leanied speech and language normally through their ears, 
i e , we want to keep the deaf and the haid-of-heaimg groups 
separate 

In Group 1 it will be possible to control, at least to a degree, 
such factors as age and intelligence Group 2 will be homo 
geneous only in tenns of the existence of a handicapping loss 
We expect such a project to take years to accomplish, but we 
feel that theie is no other way to ferret out a possible answer 
to the problem We may find that no pattern exists and that 
there are no specific traits closely con elated with lip-reading 
ability, but to find even that is worth a try 

In summary, rt might be said that all of us who work with 
the hard-of-heaiing have obseiwed wide differences in hp- 
leadmg ability There are rndications that such ability is not 
closely correlated with general intelligence or the amount of 
lip-reading instruction 

A study has been outlined which will attempt to correlate 
such abrlity with specific psychological aptitudes and with 
projective tests of personality in order to anive at some clues 
as to how to make lip-readmg instruction more effective for 
those people who have difficulty learning the ai-t 
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SOME RHINOLOGICAL SYNDROMES AND 
VASOMOTOR RHINITIS • 


JAME3 CHESSEN, M D , 
and 

Ivan W Philpott, M D , 

Denver, Colo 

Anatomical abnormalitiea of the nose are in themselves not 
necessarily causes of nasal disorders, howevei, when the an 
atomical malformation involves a part of the nose that is 
important to its physiological function, the disturbance cre¬ 
ated becomes a troublesome factor Cottle^ has suggested that 
there are several such anatomical dlaharmomes which, at least 
in some cases, do cause the nasal dlserder commonly referred 
to as vasomotor rhimtis 

This discussion will concern itself with a bnef description of 
several symptom complexes of nasal disorders which may well 
be called syndromes It is fitting to call them "Cottle’s Nasal 
Syndromes” as he was the first to describe and correlate the 
chmcal picture with disturbed anatomy in tliese instances 

Oftentimes the etiology of vasomotor rhinlbs rests m al 
lergy, emotional disturbances, endocnne disorders, certam in¬ 
fectious conditions superimposed upon an allergic background, 
etc. For these cases we have little to add It is m those cases 
where the etiology is often obscure that consideration of these 
syndromes is suggested as etiological factors in vasomotor 
r hini tis This discussion will briefly concern five syndromes = 

1 Open Space Syndrome. 

2 Open Roof Syndrome 

S Upper Lateral Cartilage Syndromes 
a. BaUoomng 

Read ftt ths meeting- of the Western Section, American Caryngolofirleal 
Rhlnoloffical and Otolorlcal Society Inc. Lon Angole* Calif., January Id 
1966 

Editor*! Note Thlj ma received In The Larynsoicope Office and accepted 
for publication January 81 1966 
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We piopose to start our test situation by showing the mate¬ 
rial to a gioup of approximately 50 normally hearing univer 
sity students in ordei to eliminate those sentences that do 
not disci iminate, i e, those that are too easy and those that 
a majority fail This pieliminary lun should also show up 
any gioss differences between speakers In that way we hope 
to eliminate enough mateiial to make this work sample useful 
in terms of length. 

We then piopose to try the mateiial with another group of 
noimally heanng students and at the same time administer 
a wide battei*y of psychological aptitude tests along with pro¬ 
jective tests of personality Compaiable batteries should be 
set up at the same time with a group of hai d-of-hearing adults 
who learned speech and language normally through then ears, 
i e , we want to keep the deaf and the haid-of-heaimg groups 
separate 

In Group 1 it will be possible to control, at least to a degree, 
such factors as age and intelligence Group 2 will be homo¬ 
geneous only in terms of the existence of a handicapping loss 
We expect such a project to take years to accomplish, but we 
feel that there is no other way to ferret out a possible answer 
to the problem We may find that no pattern exists and that 
there are no specific traits closely correlated with hp-ieading 
ability, but to find even that is wor^tlr a try 

In summaiy, it might be said that all of us who work with 
the hai d-of-hearing have obseiwed wide differences in hp- 
reading ability There are indications that such ability is not 
closely correlated with general intelligence or the amount of 
hp-ieading instruction 

A study has been outlined which will attempt to correlate 
such ability with specific psychological aptitudes and with 
projective tests of personality in order to arrive at some clues 
as to how to make lip-ieadmg instruction more effective for 
those people who have difficulty learning the art 
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SOME RHINOLOGICAL SYNDROMES AND 
VASOMOTOR RHINITIS * 

James Chessen, M D , 
and 
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Anatomical abnormalities of the noae are in themselves not 
necessarily causes of nasal disorders, hoivever, when the an¬ 
atomical malformation involves a part of the nose that is 
important to its physiological function, the disturbance cre¬ 
ated becomes a troublesome factor Cottle' has suggested that 
there are several such anatomical dishai-momes which, at least 
in some cases, do cause the nasal disorder commonly referred 
to as vasomotor rhinitis 

This discussion will concern itself with a brief descnption of 
several symptom complexes of nasal disorders which may well 
be called syndromes. It is fitting to call them “Cottle’s Nasal 
Syndromes" as he was the first to describe and correlate the 
clinical picture with disturbed anatomy in these instances 

Oftentimes the etiology of vasomotor rhimtis rests in al¬ 
lergy, emotional disturbances, endocnne disorders, certain in¬ 
fections conditions superimposed upon an allergic background, 
etc. For these cases we have little to add It is in those cases 
where the etiology is often obscure that considei-ation of these 
syndromes is suggested as etiological factors in vasomotor 
rhinitis This discussion will briefly concern five syndromes,* 

1 Open Space Syndrome 

2 Open Roof Syndrome 

S Upper Lateral Cartilage Syndromes 
o. Ballooning 

• B«id at th® mMLlnfr of the Weatem Section, American Larynffoloclcal 
Bhtnolocteal and Otolocrlcal Bocletr Inc., Lot* Anrdlea, Calif. Janttarr It 
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b Returning 
c Insufficiency 

i Tension Nose Syndiome 

5 High Clinical Nasal Index Syndiome 

The nose can be divided into two paits the external and 
the internal ® The extenial portion, the part extending from 
the face, is commonly called the external nasal pyramid It 
compnses the nasal bones, the uppei lateral cartilages the 
lower or lateral or lobular cartilages, the vestibulai stiuctuies, 
and part of the nasal septum This portion of the nose is, in 
reality, an attic or an cavity ^ 

If one were to slice the external nose off the face, it would 
be at the nasal facial junction on a line diawn fiom the in¬ 
ternal canthus legion to the alai facial fold This would cieate 
the nasal apertuie Posterior to tins dividing plane is the 
internal nose wheie the nose tuibinates and most of the func¬ 
tioning part of the nasal mucous membrane are located Phy¬ 
siologically, the mucous membrane can be divided into a 
lower respiratory portion and an uppei olfactory portion 

Cottle has demonstiated very convincingly that the exter¬ 
nal nose IS designed not only to piotect but also to prepaie 
the incoming an for the internal nose 

He says,® “The whole pyramid has several functions It 
plays a role in modifying and controlling the shape, couise, 
pressure, velocities, and wlnrls of the an currents, it also 
sei-ves, I believe, as a tempering chamber to modify the tem¬ 
perature of the inspired air befoie it enters the nasal cham¬ 
bers, also, it acts as a buffer to the air cuiuents on expiration, 
holding back not only the an stream but also the moistuie 
and waranth brought up from the lower respiratory tract To 
subserwe these functions most efficiently, an insulated roof to 
the external nose is essential ” 

The syndromes described are chiefly concerned with the 
structures of the external nose In the main, malformation 
and malfunction of these structmes permit air that is not 
properly prepared or conditioned to reach the internal nose 
Tinman then acts as an irritant to the nasal mucosa, which 
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may result m congestion of the mucosa, altered secretions, 
neurological disturbances, and vascular alterations 

Eacli of these syndromes has many mdividual characterls 
tics, but all have at least one thmg In common—^vasomotor 
changes due to physical causes 



FIs 1 L CIJIllOAl. STMPTOMB 1 Pain and headache PN drip 
Z Couffh and (bronchlLI*) 4 Sore and dry throat, 

n DIFFERENTIAL DIAONOSTS 1 Cephalaia— -HleUitnlne Sluder Cob 
tei^ PeyohoneurOBla 3 Aller^, S Endocrine dliordera 4 ‘Slnuiltii 
5 PiychoneuroBla 6 Voaomotor rhlnllla 


OPEN SPACE SYNDROME ' 

The disturbances created in the nose by excessive space 
alone have not been sufficiently recognized in the past On 
the contrary, surgical measures have been advocated which 
created more space m the nose The term “adequate space,” 
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or “adequate airway,” was applied to describe the chaiacter- 
istics of the internal portion of the nose, basically meaning 
that theie was plenty of loom in the nose 

Actually, excessive space in the nose is more of a hindrance 
than an aid to function Too much space pi events adequate 
lesistance to the an cunents It has been well established 
that nasal lesistance is important in normal respiration It 
IS thought that too much space in the nose also causes symp¬ 
toms of vasomotor ilunitis (see Fig 1) 

The symptoms frequently seen in Colorado and the Rocky 
Mountain legion are epistaxis, ciusting, dry irritated nose, 
vague eai symptoms, “wintei bionchitis,” law soie throats, 
etc The numbei of patients having symptoms ascribed to 
the wide open side, the side lefeiied to as having an adequate 
ainvay, is impressive 

Of couise, if such formidable anatomical anomalies as im¬ 
paction of the septum and tension aie piesent, symptoms will 
also be leferied to the nairow side, and thus to both sides 
In this typie of nose, excessive exposuie and iiritation of the 
anteiioi ends of the inferior and middle tuibmates may pro¬ 
duce a variety of symptoms wliich could well be confused with 
histamine cephalgia, Costen’s syndiome, Sludei’s syndiome, 
and infia or supiaoibital neuralgia 

OPEN ROOF SYNDROME ^ 

The dorsum of the nose should act as a multilayered loof,’ 
and eveiy good loof provides insulation for the structures 
below Many patients have inadequate doisums due to a vaii- 
ety of causes, namely, congenital abnormalities, nasal inju¬ 
ries, and diseases which have destioyed the cartilages The 
most common injuiies, perhaps, aie those produced by hump 
removal and fiactuies of the nasal bone (see Fig 2) 

In nasal fiactures it is important to remember that the 
bones, being membranous, heal by scai formation and not by 
bony union An inadequate loof may be the result 

These patients piesent a clinical picture often labeled 
as physical allergy Tliey cannot stand diafts, changes of 
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weather, excess humidity, etc. Many are too often diagnosed 
as psychoneurotica, therefore, in examination of the nose, 
particular attention should be directed toward the nasal dor 
sum 



Flff 1. L CUNICAL SntPTOMS Con t otond cliAnBM of weather tern 
peratura, humidity wind, etc. Coue«» Jiaaal Irritation of all detre**. 

IL DIPFERENTIAIi DIAGNOSIS 1 Phjtlcal aller»> 3 Paychoaoniatlc 
diaorder* 1 Vasomotor rhinitis. 


Palpation of the nasal dorsum will determine whether or 
not the nasal bones are present, whether or not the nasal 
bones are conjoined with the nasal septum and upper lateral 
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cai*tilages, and whethei oi not the upper lateral cartilages are 
conjoined with the septum (see Fig 3) 

Roentgenogiams will frequently help in leveahng the pres¬ 
ence 01 absence of nasal bones In addition, a detailed lustory 
pertaining to injuries, suigery, and diseases which might have 
caused cartilage destruction or distortion will aid diagnosis 



ducl'n^ patient through Open Roof repro- 


Therapy consists of providing piotection or leconstiuction 
of the dorsum The nose should be coveied foi a tiial peiiod 
with flannel oi similar covenng, especially at night oi when 
exposed to weather changes This will serve as both a diag¬ 
nostic and a theiapeutic aid 
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UPPER LATERAL CARTILAGE SYNDROME ' 

This syndrome is perhaps the most important The deli 
cate mechanism of the integrated action of the upper lateral 
cartilage valve and lobular cartilage is very complex, and 
extremely important in the physiology of normal breathing 
The anatomy of the upper lateral cartilage must be under¬ 
stood thoroughly Actually, the upper lateral cartilages are 
V, mgs of the septum They are attached superiorly, to a vari¬ 
able extent, to the under surface of the nasal bones by loose 
connective tissue At their caudal or termmal ends they loin 
the septum by a fibrous union 

At this fibrous junction there is a definite valve formation* 
that allows the upper lateral cartilage to swing closer to the 
septum on inspiration, and away from the septum on expira¬ 
tion This increases the pressure with which air is received 
and expelled through the nose. 

Here, m a normal nose, there is only a slit like passage 
through which the air must pass The angle of tlie valve its 
stiffness, its relative position, and its mobility are all very 
important. 

Time does not permit a detailed discussion, but it is sug¬ 
gested that the study of this mechanism will comprise a great 
deal of the rhinological activity of the near future,* both 
medical and surgical 

The altered anatomy frequently found is 

Ballooivmg or Bomng Out ’ Since this region of the nose 
IS so frequently injured, numerous abnormalities may occur 
Normally, the upper lateral cartilage presents a convex sur¬ 
face to the nasal septum Injury may change the convexity 
of the presenting surface to a concavity which results in 
what Cottle refers to as a ballooning or bowing out of the 
upper lateral cartilage (see Fig 4) 

This results in faultj valve action It also creates too much 
space and, consequently, the air acts as an irritant on the 
mucous membrane of the anterior end of the inferior and 
middle turbinates and may produce vasomotor symptoms 
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Returning^ (see Fig 5) The terminal portion of the up- 
pei lateial cartilage is often leflected and curled on itself, 
thus producing a double layer of cartilage This lesults in a 





^ -- —1 

Pig 4 (Courtesy Dr R. Hadley) BalloonlnB upper lateral cartilage 


stiffness of the valve and inhibits the mobility of this poition 
of the valve Tlus condition is best observed by the use of 
an ear speculum oi small foiceps’^ 

Insufficiencies" Valve insufficiencies may result fiom nu¬ 
merous causes Among these aie defoianities of the upper 
lateral cartilages and the nasal septum, such as too much, 
too little, or even complete absence of cartilage These may 
lesult from pievious tiauma, hematomata, abscess foimation 
and scainng Insufficiencies of the valve aie fai more fre¬ 
quent than previously suspected 

TENSION NOSE SYNDROME ^ 

Tension nose is a tenn which may describe conditions in 
which one or more anatomical parts of the nose have devel¬ 
oped beyond their physiological limits It has been suggested 
that tension nose occurs in many ways, however, the most 
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common is that of the high, long, frequently humped nose 
with a relatively straight septum so large that it seems to be 
trying to escape from the nose (see Fig 6) Such noses may 
cause varied symptoms, ndth headache being the predominant 



Fiff 6 CC«urte ®7 Dr R. Hidlty) Returnlps upp«r lateral cartllace 


complaint Belief m these cases may be obtained by shorten 
mg and lowering the septum with preservation of the entire 
mucous membrane. 

Another type of tension occurs with impactions’ of the nasal 
septum in which arcumscnbed areas of mucous membrane 
are stretched to cover a shelftng oi an obstruction Impaction 
also causes the bone or cartilage of the septum to be pushed 
into the structures of the lateral wall of the nose, where it 
may produce many reflex nerve disturbances Keeping in 
mind that ramifications of the 1st, Vth Vllth, IXth and Xth 
Cranial Nerves are in the nasal mucosa, it is not difficult to 
understand that many abnormal neurological reflex disturb¬ 
ances may occur 

HIGH CLINICAL NASAL INDEX StNDROME.’ 

Cottle, the first to call attention to the clinical slgificance 
of the nasal index, stressed the importance of determining 
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whether the nasal index is within the noimal limits foi the 
ethnic group to which the patient belongs (see Fig 7) The 
measuiements of the index are made on the patient’s face 
(see Figs 8, 9) 



Pig 6 I CLINICAL, STIIPTOMS 1 Headache 2 Head pain 3 Nasal 
obstruction 4 ExcessUe drjness or e■^ceBBl^e drainage 

II DIFFERENTIAL DIAGNOSIS 1 Cephalgia of all tj pea 2 Vasomotor 
rhinitis 3 Allergy 4 Psychosomatic disorders 


The Width measured is the distance between the lateral 
crests of the pyriform apertuie felt through the skin The 
height IS the distance from the subnasale to the nasion, the 
latter being assumed to be at the level of the supra palpebral 
folds The index is obtained by dividing the width by the 
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height and multiplying by 100 This is called the clinical 
nasal index 


NASAL INDEX 

Kasai width, x 100 ^ Masai 
Nasal KeK^lat Index 



Flff 7 If Index !• wronff for person he may be conilderod a 

‘naaa.l cripple” tn varyttvff deffreea 


The following figures are what Cottle has found to be the 
noiTnal clinical nasal index for the various races of mankind 

Leptorrhme which includes the Caucasian Race, 61 or less. 
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Mesoi'i hme, which includes the American Indians and the 
Orientals, 62 to 69 

Platyi 1 hme, winch includes the Negro Eace, 70 to 85 

'\^^ien these indices do not pievail in their appropiiate ethnic 
gioups, seveie nasal dishaimonies aie the lule This is rather 
a diastic statement, but clinical observations in many pa¬ 
tients this past yeai beai this out Much woik has been done 



Fig 8 Nasal Index measuring width—lateral crests pyriform aperture 

by otheis in measurmg and correlating nasal index with eth 
me oiigm 

Williams,® in a papei soon to be published, has reviewed ana 
carefully described all tins work fiom an antlu opological and 
clinical aspect and has added his own substantiations 

Most of these syndromes have many common factors they 
often pioduce irritation of the mucous membrane which may 
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cause altered secretion and reflex nerve disturbances Several 
are frequentlj found in the same pabent It is imperative not 
only to recognize these problems but also to have several aim 
pie bierapeutic tests available 



9 Natal lodex meaturinfc height—tabcatala to nation. 

Often these simple tests will help to evaluate a nose prop¬ 
erly and perhaps to aid in determining whether or not surgi¬ 
cal procedures are necessary to reconstruct the nose for proper 
physiological funcbon If a wide open apace syndrome is sus 
pected as the cause of the symptoms, the patient should wear 
cotton in each nostril day and night for 48 to 72 hours 

The cotton is placed in such a manner that it allows the 
pabent to breathe through the nose. It is believed that tiie 
effect of the cotton is merely to alow, abl! and filter the air ’ 
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Relief of headache and impiovement of symptoms will fre¬ 
quently be diamatic 

If an open roof is suspected, especially with a history of old 
injury, previous ihinoplasty, oi physical alleigy, the patient 
should tiy wealing a covei ovei the nose,= paiticularly at 
night and duiing weathei changes This often pioves benefi 
cial to the patient, and indicates that surgical lepair of the 
nasal doisum may give lelief 

One may leain a gieat deal fiom listening to his patients 
\Vlien one of them says, and veiy fi equently shows, tliat by 
tilting up his nose or by pulling on his cheek “to open up 
his nose,” he can breathe bettei, he has pointed out lus diffi 
ciilty ^Vllat the patient has demonstiated is that the lobule 
and uppei lateial cartilages of his nose aie at fault, that the 
valve action of the uppei lateial cartilage is impaiied and 
must be reviewed, revised, and leconstiucted These patients 
should not be dismissed as neiiiotics 

To examine the uppei lateial caidulages and the valve mech¬ 
anism it IS essential to clip the vibiissae and observe the 
movements of the terminal ends of the upper lateral cartilages 
with the patient’s head in various positions,’ and ^vlthoutthe 
use of instruments in the nose (see Figs 17-18) Only then 
can one diagnose, with any degree of accuracy, a ballooning, 
a returning and other degrees of insufficiency of the valve 
mechanism 

The histoiy of the patient’s sleeping habits must be care¬ 
fully evaluated - If he cannot sleep on the i ight side, for ex¬ 
ample, one must check the upper lateral cartilage and vesti¬ 
bular elements on the opposite side with extreme caie Thus, 
the patient’s history is again very impoi-tant The examina¬ 
tion of the base of the nose and the vestibular structur es with¬ 
out the use of instruments is indispensable 

Measurement of the clinical nasal index, a simple procedure 
I but a few moments, will give valuable information It 
j/!- ,'c;d that the measurement and evaluation of the nasal 

^ 'mly be a routine procedure for the ihinologist 

will also become as important to him foi 
as the audiometer is to the otologist 
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As aids m evaluating nasal health, the following are sug¬ 
gested 

Trj placing cotton in the wide side or open space syndrome 

Try protecting the open roof with flannel or other covenng 

Try correlating the nasal index measurements with nasal 
symptoms 

Try examining the vestibular structures without the use of 
instruments, , 

Trj examining the valve action m various head positions 

Try correlating sleeping habits with disturbed valve action 

And finally, try thinking about the nose as an important 
organ of breathing, and not just m terms of inflammabon, 
infection and allergy 


SUMMARY 

Vasomotor rhinitis has been discussed, and some important 
rhinological syndromes suggested as etiological factors Sim¬ 
ple diagnostic and therapeuhe tests have been stressed ns 
important routine procedures for the rhinologist in his every 
day practice. In a sense, it is thought that you have been 
introduced to the whole family of "Cottle’s Nasal Syndromes," 
realizing that there has not been enough time to make you 
well acquamted with any one of the individual members It 
IS hoped that you will find time and opportunity to do so in 
the future 


REFERENCES 

1 Comr, M H Seminsr NotM, Intrvdnotlon to PundMnenUlB of 
rteconatrucUTc Surgery of Nasal Septum and Bitemal Nanai Pyramid 
m Uatonic Hoip„ 1917 

2 CoTTiLE, M H Introduction to Fundarocntala of Reconatructive Bur 
gerj of Naaal Saturn and Biternal Nasal Pyramid HI Moronic Boap 
1953 

3 Cottle, M H Naaal Roof Repair and Hump RomovTil. Jour AJIul 
Arch OtalaiyngoX 60 tOS-lH »cL 19M 

4 aiitJK P J Daa Spiel der NaaenflOsel AreX / d pci PXyiiol 
VoL 120 210,224 1907 

E WinUAua R I Personal Communication 

0 Cottle, M H Tho Role of the Rhinologlit in Rhlnopiaaty Tire 
CAaTTooacoFE, VoU LXJII 608-618 July 1953 



98 


CHESSEN (SL PHILPOTT VASOMOTOR RHINITIS 


Relief of headache and impiovement of symptoms will fre¬ 
quently be dramatic 

If an open i oof is suspected, especially with a history of old 
injuiy, previous rhinoplasty, oi physical allergy, the patient 
should try wearing a cover ovei the nose," particularly at 
night and during weathei changes This often pioves benefi 
cial to the patient, and indicates that suigical repaii of the 
nasal dorsum may give lelief 

One may leain a gieat deal from listening to his patients 
W1 en one of them saj’’s, and veiy fiequently shows, that by 
tilting up his nose oi by pulling on Ins cheek “to open up 
his nose,” he can bieathe better, he has pointed out his diffi 
cnlty I^niat the patient has demonstiated is that the lobule 
and uppei lateral cartilages of his nose are at fault, that the 
valve action of the upper lateral carfilage is impaired and 
must be reviewed, revised, and reconstructed These patients 
should not be dismissed as neurotics 

To examine the upper lateral cartilages and the valve mech 
anism it is essential to clip the vibiissae and observe the 
movements of the terminal ends of the uppei lateral caifilages 
with the patient’s head in various positions,^ and without the 
use of instruments m the nose (see Figs 17-18) Only then 
can one diagnose, with any degree of accuracy, a ballooning, 
a 1 etui mug and other degrees of insufficiency of the valve 
mechanism 

The history of the patient’s sleeping habits must be care¬ 
fully evaluated ” If he cannot sleep on the light side, for ex¬ 
ample, one must check the upper lateral car’tilage and vesb- 
bular elements on the opposite side with extreme care Thus, 
the patient’s history is again very important The examina¬ 
tion of the base of the nose and the vestibular str uctui es with¬ 
out the use of instruments is indispensable 

Measurement of the clinical nasal index, a simple procedure 
taking but a few moments, will give valuable infonnation It 
IS believed that the measurement and evaluation of the nasal 
index will not only be a routine procedure for the rhmologist 
in the future but will also become as important to him for 
diagnostic purposes, as the audiometer is to the otologist 
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As aids in evaluating nasal health, the following are sug¬ 
gested 

Trj placing cotton in the wide side or open space syndrome 

Try protecting the open roof with flannel or other covenng 

Try correlating the nasal index measurements with nasal 
symptoms 

Try examining the vestibular structures without the use of 
instruments. ^ 

Try examining the valve action in various head positions 

Try correlating sleeping habits with disturbed valve action 

And finally, try thinking about the nose as an important 
organ of breathing and not Just in terms of inflammation, 
infection and allergy 


SOMUARY 

Vasomotor rhinibs has been discussed, and some important 
rhinological syndromes suggested as ehological factors Sim¬ 
ple diagnostic and therapeutic tests have been stressed as 
important routine procedures for the rhinologist in his every 
day pracbce. In a sense, it is thought that you have been 
introduced to the whole family of “Cottle's Nasal Syndromes,” 
realizing that there has not been enough time to make you 
well acquainted with any one of the individual members It 
IB hoped that you will find time and opportunity to do so in 
the future 
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SEVENTY-SIXTH ANNUAL MEETING OF THE 
AMERICAN LARYNGOLOGICAL ASSOCIATION 

at Hollywood Beach Hotel, Hollywood, Fla 
March 13-14, 1955 
PROGRAM 
March 13, 1955 

Tlie IndicatioTis and Tcchmqtie of Lymph Node Dissection of 

the Neck _ ljUton Ochsner, MD 

Evaluation of Neck Dissection in Caicinoma of the Larynx 

Louis H Clei-f, M D 

Mixed Tumors of t1\e Posterioi Phai'yngeal Wall — . Fied 

Z Havens, M D , and L C Butlei, Ji , M D (by invitation) 

Vasomotoi Rhinitis __^Theodore E Walsh, MD 

A Few Highlights Conceiming Respiratory Cilia—G Edward 
Tremble, M D 

The Radical Obliteiative Fiontal Sinus Operation A Consid¬ 
eration of Technical Factois in Diffimdt Cases - Robert 

L Goodale, M D 

Rehabilitation of Patients with Clefts of the Lip and Palate 
(Motion Pictuie Presentation)__ Dean M Lierle, MD 

March 14, 1955 

Undateial Coid Paicdysis __Daniel S Cunning, MD 

Ten-Yeai Progiess of Lai yngofissure Opeiation _ Mercer 

G Lynch, M D 

Geneial Tonsillectomy Suggestions for Management and 

Pei itonsillar Injection __Paul M Moore, MD 

Caicinoma of MaxiUary Sinus in Youths. _™_Beniard 

J McMahon, M D 

Functional Distui bances of the Uppei Swallowing Mechanism 

John R Lindsay, M D 
The Globus Syndiome as Related to Demonstiable Pathology 

of the Cervical Spine _Lewis F Mornson, M D 

The Clinical Significance of a Motoi Pattern in the Niioleus 

Anibiguous -A. C Furstenberg, MD 

Blastomycosis of the Lai'ynx _William C Thomell, M D 

Laryngeal Papillomata Suigical Technique for Removal of 

Recurring and Obstmictive Giowths _ „DeGraaf 

Woodman, M D 
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FIFTY-NINTH ANNUAL MEETING OF THE 
AMERICAN LARYNGOLOGICAL, RHINOLOGICAL, 
AND OTOLOGICAL SOCIETY 
at Hollywood Fla 
PROGRAM 

Tueaday, March 15 1955 


Time 

AM 

Scientifie Session 

9 BO 1 Lateral Vestigial Cysts and Fistulas of the Neck 
Bruce Proctor, M D , Detroit, Mich , (Candidate’s 
Thesis) 

10 10 Open Discussion 

10 20 S Stress and Disease 

Professor Hans Selyc, Director of the University 
of Montreal Institute of Eicpenmental Medicine 
and Surgery (By invitation) 

11 20 Open Discussion 

11 40 15-Minute Recess 

11 56 S Otoscopic Cinematography of the Tympanic Mem¬ 

brane and Middle Ear 
Paul H Hohnger M D, Chicago HI 
(Co-authors Kenneth C Johnson, M-D , Richard 
Buckingham, MD , Francis E Lederei, MD , 
and Marvin Tainan, M D ) 

PM 

12 25 i Epistaxis—Evaluation of Surgical Care 

Bernard L Silverblatt, MD Pittsburgh, Pa, 
(Candidate's Thesis) 

12 45 Open Discussion 

Wednesday, March 16, 1955 

AM 

Scientific Session 

9 80 6 Surgical Treatment of Cancer of the Paranasal 
Sinuses _ 
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Time 

AM j 

Edgai L Prazell, MD, New York, NY (bJ ■ 
invitation) I 

10 00 6 X-iay Theiapy of Inoperable Cuncei of Eeaiio! ■. 

Neck , , 

Flank D Lathi op, M D , Boston, Mass 
Magnus I Smedal, M D, Boston, Mass (Et 
invitation) 

10 80 Lombined Discussion and Question Period 

10 ro 7 Recent Observations on Living Human Cells wft 

Cinematogi aphic Technique 
C M Pomeiat, MD, Piofessoi of Cytology, The | 
Univeisity of Texas, Medical Branch (By mint 
tion) 

No Discussion 

11 50 15-Mmute Recess 

PM 

12 05 8 Lai yngectomy and Neck Dissections — Colored 

Movie 

Julius W McCall, MD, Cleveland, Ohio 
12 25 9 The Development of the Epithelium of the Larynt 
Eugene S Hopp, M D, San Fxancisco, Calif 
(Candidate’s Thesis) 

12 45 Open Discussion 

Thursday, March 17, 1955 

AM 

Scientific Session 
9 30 70 Piesbycusis 

Harold F Schuknecht, MD, Detroit, Mich 
(Candidate’s Thesis) 

9 60 Open Discussion 

10 00 11 Cancel of the External Auditory Meatus 
Daniel Miller, M D , Boston, Mass 
10 20 Open Discussion 

10 30 12 Tmns-Sphenoidal Appioach to the Pituitai-y 

Albert C Fuistenbeig, MD, Ann Arboi, Mich 
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Time 

11 00 Open Discussion 

11 10 iS-Minulc Recess 

11 2B IS UnusiuU Endoscopic Lesions —^Motion Picture 
Paul H HoUnger, M J), Chicago, Ill 

11 45 li Restoration of Hearing tn Otosclerosis bp ilobtliza 

tion of the Fixed Stapedial Footplate an Analysis 
of Results 

Samuel Rosen, M D , New York, N Y 
PJd 

12 16 Open Discussion 


PROGRAM OF EIGHTY EIGHTH ANNUAL 
MEETING OF THE AMERICAN OTOLOGICAL 

SOCIETY, MARCH 17, 18, 19, 19SS 

Hollywood Beach Hotel Hollywood, Florida. 

Thursday Afternoon, March 17, 1955 
Registration 1 80 P M. 

INTRODUCTION OF GUE3TS 

SCIENTIFIC MEETING 2 00 P M 

1 Address of President _D E Staunton Wishart, MD 

£ Introduction of the Guest of Honor _Harold Walker, M D 

J The Fetal and Early Postnatal Development of the Tym¬ 
panic Rmg and Related Structures tn Man _!—Barry J 

Anson, Ph D , Theodore Bast, Ph.D, and Shafik R Richany, 
M S (by invitation) 

i Bilateral Congenital Atresia of the External Auditory 

Meatuses _Frani Altmann M D 

5 Auditory Fatigue and Adaptation in the Differential Diag¬ 
nosis of End-Organ Deafness -J D Hood, PhJD 

(by invitation) 

5 An Additional Five-Year Review of Some Cases of Vertigo 

Reported in 19ig _^William J McNally, MH , 

and Edwin A Stuart, M D 

108 



Time 

AM 

Edgai L Frazell, M D, New York, N Y (By 
invitatioii) 

10 00 6 X-ray Tlmapy of Inoperable Cancer of Head and 

Neck 

Frank D Lathi op, MD, Boston, Mass 

Magnus I Smedal, M D, Boston, Mass (By 

invitation) 

10 30 Combined Discussion and Question Period 

10 50 7 Recent Obseivations on Living Human Cells mth 

Cinematogiaplnc Technique 
C M Pomeiat, MD, Piofessor of Cytology, The 
Univeisity of Texas, Medical Branch (By invita 
tion) 

No Discussion 

11 50 15-Minute Recess 

PM 

12 05 8 Laiyngectomy and Neck Dissections—Colored 

Movie 

Julius \V McCall, MD, Cleveland, Ohio 
12 25 9 The Development of the Epithelium of the Larynx 
Eugene S Hopp, MD, San Fiancisco, Calif 
(Candidate’s Thesis) 

12 45 Open Discussion 

Thursday, March 17, 1955 

AM 

Scientific Session 
9 30 70 Presbycusis 

Haiold F Schuknecht, MD , Detroit, Mich 
(Candidate’s Thesis) 

9 50 Open Discussion 

10 00 11 Cancel of the External Auditoiy Meatus 
Daniel Millei, M D , Boston, Mass 
10 20 Open Discussion 

10 30 12 Ti'ans-Sphenoidal Appioach to the Pitiataiy 

Albert C Fuistenbeig, M D , Ann Arbor, Mich 
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Time 

AM 

11 00 Open Discussion 

11 10 IS-iftnuU Recess 

11 25 IS Unitsval Endoscopic Lesions —^Afofiort Picture 
Paul H. Holinger, M D, Chicago, Ill 

11 45 14 Restoration of Hearing tn Otosclerosis by Mobiliza¬ 

tion of the Fixed Stapedial Footplate, an Analysis 
of Residts 

Samuel Rosen, M D , New York, N Y 
PJ4 

12 16 Open Discussion 


PROGRAM OF EIGHTY-EIGHTH ANNUAL 
MEETING OF THE AMERICAN OTOLOGICAL 

SOCIETY MARCH 17, 18, 19, 1955 

Hollywood Beach Hotel, Hollywood, Florida. 

Thursday Afternoon, March 17 1955 
Registration 1 SO P M 

UmtODCCTION OF GUESTS 

SCIENTIFIC MEETING 2 00 P M 

1 Address of President _D E Staunton Wishart, M D 

£ Introduction of the Guest of Honor _Harold Walker, M D 

S The Fetal and Early Postnatal Devetopment of the Tym¬ 
panic Ring and Related Structures in Man _Barry 3 

Anson, Ph.D , Theodore Bast, Ph D , and Shafik R Richany, 
M S (by invitation) 

4 Bilateral Congenital Atresia of the External Auditory 

Meatuses . _ _Franz Altmann, M D 

5 Auditory Fatigue and Adaptation in the Differential Diag¬ 
nosis of End-Organ Deafness -J D Hood, Ph D 

(by invitation) 

6 An Additional Five Year Revieio of Some Cases of Vertigo 

Reported in 1919 _^lA'iIliam 3 McNally, M D , 

and Edwin A Stuart, M D 


108 



Time 

AM 


10 00 6 


10 30 
10 50 7 


11 50 
PM 

12 05 8 

12 25 9 


12 46 

AM 
9 80 10 


9 50 
10 00 11 

10 20 
10 30 12 


Edgai L Frazell, M D, New York, N Y (By 
invitation) 

X-iay TJieiwpy of Inoperable Cn-ncer of Head and 
Neck 

Frank D Latlirop, M D , Boston, Mass 

Magnus I Smedal, M D, Boston, Mass (By 

invitation) 

Combined Discussion and Question Peiiod 

Recent Observations on Living Human Cells vnth 
Cinematographic Technique 
C M Pomeiat, MD, Piofessor of Cytology, The 
Univeisity of Texas, Medical Bianch (By invita¬ 
tion) 

No Discussion 

15-Minute Recess 

Lai yngectomy and Neck Dissections—Colored 
Movie 

Julius W McCall, M D, Cleveland, Ohio 
The Development of the Epithelium of the Larynx 
Eugene S Hopp, MD, San Fiancisco, Calif 
(Candidate’s Thesis) 

Open Discussion 

Thursday, March 17, 1955 

Scientific Session 
Pi esbycusis 

Harold F Schukiiecht, M D , Detroit, Mich 
(Candidate’s Thesis) 

Open Discussion 

Cancer of the External Auditory Meatus 
Daniel Miller, M D , Boston, Mass 
Open Discussion 

Trans-Sphenoidal Appioach to the Pituitary 
Albert C Furstenbeig, MD, Ann Aiboi, Mich 
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Tune 

AM 

11 00 Open Discussion 

11 10 IS-Minute Recess 

11 26 IS Unvsnal Endoscopic Lesions—Motion Picture 
Paul H Hohnger, M D, Chicago, Ill 

11 46 H Restoration of Hearing in Otosclerosis by Mobiliza¬ 

tion of the Fixed Stapedial Footplate, an Analysts 
of Results 

Samuel Rosen, M D New York, N Y 

PM 

12 16 Open Discussion 


PROGRAM OF EIGHTY-EIGHTH ANNUAL 
MEETING OF THE AMERICAN OTOLOGICAL 

SOCIETY MARCH 17, 18 19 1955 

Hollywood Beach Hotel Hollywood, Florida. 

Thursday Afternoon, March 17, 1955 

Registration 1 80 P M 

INTKODtJCTlON OF OXIESTS 

SCIENTIFIC MEETING 2 00 P M 

1 Address of President _D E Staunton Wishart, M D 

2 Introduction of the Guest of Honor —Harold Walker, M D 

S The Fetal and Early Postnatal Development of the Tym¬ 
panic Ring and Related Structures in Man _Barry J 

Anson, Ph,D , Theodore Bast, Ph D and Shafik R Richany 
M S (by invitation) 

i Bilateral Congenital Atresia of the External Auditory 
Mcotiises_Frans Altmann M D 

5 Auditory Fatigue and Adaptation in the Differential Diag¬ 
nosis of End-Organ Deafness _J D Hood, Ph D 

(by invitation) 

6 An Additional Five Year Reineiv of Some Cases of Vertigo 

Reported in 19t9 _^William J McNally, M D , 

and Edwin A Stuart, M D 
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Time 

AM 

Edgai L Frazell, MD, New York, N Y (By 
invitation) 

10 00 6 X-iay Therapy of hvoperahle Cancel of Head and 

Neck 

Frank D Latlirop, M D , Boston, Mass 

Magnus I Smedal, M D, Boston, Mass (By 

invitation) 

10 30 Combined Discussion and Question Period 

10 50 7 Recent Observrhons on Living Human Cells ivith 

CinemaiogiapLt Technique 

C M Pomerat, M D, Piofessor of Cytology, The 
Univeisity of Texas, Medical Bianch (By invita¬ 
tion) 

No Discussion 

11 50 15-Minuie Recess 

PM 

12 05 8 Laiyngectomy and Neck Dissections—Coloied 

Movie 

Jubus W McCal, M D , Cleveland, Ohio 
12 25 9 The Devehprr-’nt of the Epithelium of the Larynx 
Eugene S Hopp, MD, San Fiancisco, Calif 
(Candidate’s Thesis) 

12 45 Open Discussion 

Thursday, March 17, 1955 

AM 

Scientific Session 

9 30 10 Presbycusis 

Harold F Scliuknecht, M D , Detroit, Midi 
(Candidate’s Thesis) 

9 50 Open Discussion 

10 00 11 Cancer of the External Auditoiy Meatus 
Daniel Millei, M D , Boston, Mass 

10 20 Open Discussion 

10 30 12 Tiuns-Sphenoidal Approach to the Pituitaiy 

Albert C Fuistenbeig, MD, Ann Aiboi, Mich 
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Time 

A.M 

11 00 Open Discussion 
11 10 15-Minutc Recess 

11 26 IS UtmsiuiI Endoscopte Lesions—Motion Picture 
Paul H Holinger, M D, Chicago, Ill 

11 46 IJ, Restoration of Hcartna m Otosclerosis by Mobiliza¬ 

tion of the Fixed Sla’pedtal Footplate, an Analysts 
of Results 

Samuel Rosen, M D , New York, N Y 
PJM 

12 16 Open Discussion 


PROGRAM OF EIGHTY EIGHTH ANNUAL 
MEETING OF THE AMERICAN OTOLOGICAL 

SOCIETY, MARCH 17, 18. 19 19SS 

Hollywood Beach Hotel, Hollywood, Flonda. 

Thursday Afternoon March 17, 19S5 
Registration 1 30 P M 
INTEOmJCTlON OP GUESTS 

SCIENTIFIC MEETING 2 00 P M 

1 Address of President _D E Staunton Wishart, M D 

S Introduction of the Guest of Honor _Harold Walker, M D 

S The Fetal and Early Postnatal Development of the Tym¬ 
panic Ring and Related Structures in Man _Barry J 

Anson, Ph D Theodore Bast, Ph D, and Shalik R Richany, 
MB (by invitation) 

i Bilateral Congenital Atresia of the External Auditory 

Meatuses -Frans Altmann, MD 

5 Auditory Fatigue and Adaptation in the Differential Diag¬ 
nosis of End-Organ Deafness _J D Hood, Ph D 

(by invitation) 

fl An Additional Five Year Reutew of Some Cases of Vertigo 

Reported in 1910 --—William J McNally, M D, 

and Edwin A Stuart, M.D 
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Tivie 

AM 


10 00 


10 30 
10 50 


11 50 

PM 

12 05 

12 25 

12 45 

AM 
9 30 

9 50 
10 00 

10 20 
10 30 


Edgai L Frazell, MD. New York, N Y (By 
invitation) 

6 X-i<iy Therapy of Inoperable Cancer of Head, and 
Neck 

Piank D Lathrop, M D , Boston, Mass 

Magnus I Smedal, M D, Boston, Mass (By 

invitation) 

Combined Discussion and Question Period 

7 Recent (Ttserr^ ' ons on Living Human Cells vnth 
Cinemntog-iaph Technique 

C M Pomera't, MD, Piofessoi of Cytology, The 
Univeisit, cf I'ei.as, Medical Bianch (By invita¬ 
tion) 

No Discus^i sn 

15-Minute Recess 

8 haiyngeetomy and Neck Dissections—Colored 
Movie 

Julius W McCa’ M D, Cleveland, Ohio 

9 The Developir , t of the Epithelium of the Larynx 

Eugene S Hopp, MD, San Fiancisco, Calif 
(Candidate’s Thesis) 

Open Discussion 

Thursday, March 17, 1955 

Scientific Session 

10 Presbycusis 

Harold F Scliuknecht, M D , Detioit, Mich 
(Candidate's Thesis) 

Open Discussion 

11 Cancel of the External Auditory Meatus 
Daniel Millei, M D , Boston, Mass 

Open Discussion 

12 Tians-Sphenoidal Appioach to the Pituitaiy 
Albert C Fuistenbeig, MD, Ann Arboi, Mich 
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Ttme 

AM 

11 00 Open DiBCUBsJon 
11 10 15-Mmutc Recess 

11 25 JS Unusual Endoscopic Lesions—Motion Pielnro 
Paul H Holinger, M D, Chicago, 111 

11 46 H Restoration of Hearing in Otosclerosis by Mobiliza¬ 

tion of the Fixed Stapedial Footplate, an Analysis 
of Results 

Samuel Rosen, M D, New York, N Y 

PAI 

12 16 Open Discussion 


PROGRAM OP EIGHTY-EIGHTH ANNUAE 
MEETING OF THE AMERICAN OTOLOGICAE 
SOCIETY, MARCH 17, 18. 19, 1955 

Hollywood Beach Hotel, Hollywood, Plonda, 
Thursday Altemoon, March 17, 1955 
Registration 1 80 P M 
INTEODUCnON OF OUBSTS 

SCIENTIFIC MEETING 2 00 PM 

7 Address of Pivmdeni _D E Staunton Wishart, M D 

S Introduction of the Guest of Honor _Harold Wallver, M D 

S The Fetal and Early Postnatal Developnicnt of the Tyin- 

pamo Ring and Related Structures in Man __Barry J 

Anson, Ph D , Theodore Bast, Ph D^ and Shaflk R Richan>, 
M.S (by invitation) 

4 Bilateral Congenital Atresia of the External Auditory 

Meatuses -Frans Altmann, M D 

5 Auditory Fatigue and Adaptation m the Differential Diag 

nosts of End-Organ Deafness _J D Hood, Ph D 

(by invitation) 

6 An Additional Five-Year Review of Some Cases of Vertigo 

Reported tn JO 40 -^William 3 McNally, M D, 

and Edwin A Stuart, MJD 
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Fnday Morning, March 18, 1955—9 00 A M 

1 Compo) ative Bone Conduction Excitation of CoclUear Mi 

crophonics in Tympanic and Labyrinthine Lesions _Victor 

Goodhill, M D 

2 Elastic Tissue of the Eustachian Tube _Stacy 

R Guild, Pli-D 

SYMPOSIUM ON BLOOD CIRCULATION 

1 Vasculai Phenomena of Living Tissues As Observed Mi¬ 
croscopically _Eliot R Claik, M D (by invitation) 

2 Small Blood Vessels During Allergic Reactions —John W 
Irwin, M D (by invitation) 

3 Cii cu^aiwn of the Blood in the Living Cochlea. Microscopic 

Obsemaiions __ ___Henry B Perlman, M D, 

and Robert S Kimura (by invitation) 

4 The Effect of Anoxia on Cocldeai Potentials -Cesai 

Fernandez, M D (by invitation) 

5 Observations on the Clinical Side of the ProbJein-.—Albert 
C Fuistenbeig, M D 

6 Summary of the Symposium and Comments^— -Hallowell 
Davis, M D 

Saturday Morning, March 19, 1955—9 00 A M 

1 Chemodectoma, Especially until Reference to Sensitivity 

to X-Ray -- ---Henry L Williams, M D, 

D S Childs, Ji , M D (by invitation), Edith M Parklull, 
M D (by invitation), and D G Pugh, M D (by invitation) 

2 Problems Related to the Use of Speech in Clinical Audiom¬ 
etry „ -S Richard Silverman, Ph D, 

and Ira J Hirsh, Ph D (by invitation) 

S Late Residts of Facial Neive Repair _Alobert 

C Martin, M D 

4 A Review of Some Recent Studies Concemed loith the 

External Ear... __Ben H Sentuna, M D, 

Lawrence H Sophian, M D (by invitation), Oliver H 
Lowry, M D (by invitation), and Sing-Pao Chiang, Ph D 
(by invitation) 

5 Induction of Incoming President 
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UNIVERSITY OF ILLINOIS ANNUAL ASSEMBLY 
IN OTOLARYNGOLOGY 

The Department of Otolaryngology, University of Illinoia 
College of Medicine, announces its Annual Assembly of Oto 
laryngology from September 19 through October 1,1956 This 
Assembly will consist of two parts 

Bart I — September 19 through September 24, 195B, will 
be devoted to surgical anatomy of the head and neck, funda¬ 
mental principles of neck surgery and histopathology of the 
ear, nose and throat This week \m 11 be under the personal 
direction of Maurice F Snitman, M D 

Part II — September 2G through October 1, 19BB, will be 
devoted entirely to lectures and panel discussion of advance¬ 
ments In otolaryngology The chairman of this section will be 
Emaneul M Skolnlk, MX) 

Registration is optional for one or both weeks For further 
information, address Dr Francis L Lederer, 1858 West Polk 
St, Chicago 13, III 


BRONCHOESOPHAGOLOGY COURSE 

The next Bronchoesophagology Course to be given by the 
Temple University School of Medicine is scheduled for Juno 
13 to 24,195B, under tlie direction of Dr Chevaher L Jackson 
Interested registrants will please write directly to the 
Department of Laryngology and Bronchoesophagology, Tem¬ 
ple University School of Medicine, 8400 North Broad Street 
Philadelphia 40, Pa. 


POSTGRADUATE COURSE IN OTOLARYNGOLOGY 

The Department of Postgraduate Medicine of the Univer¬ 
sity of Michigan Medical School announces the Otolaryngology 
Conference to be given at the Umversity Hospital, Ann Ar¬ 
bor, Michigan, April 14, IB and IG, 195B, under the direction 
of Dr A. C Furstenberg, Chairman of the Department of 
Otolaryngology at the University of Michigan Medical School 
Guest Lecturers Dr John M Converse, New York City, 
N Y , Dr Julius Lempert New York City, N Y , Dr Alden 
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H Miller, Los Angeles, Calif , Dr Wemei Mueller, Boston, 
Massachusetts, Dr Henry L Williams, Rochestei, Minnesota. 

Resident Lecturer s Dr A C Furstenbeig, Dr James H 
Maxwell, Di Walter J Nungester, Di James L Wilson, 
Di J F Holt, Di Isadoie Lampe 

Foi furthei information, address Dr John M Sheldon, 
Directoi, Depaitment of Postgiaduate Medicine, University 
Hospital, Ann Arbor, Michigan 


KENFIELD SCHOLARSHIP 

The Ameiican Hearing Society announces March 1 as 
opening date foi competition foi the 1955 Kenfield Memorial 
Scholaiship, an awaid made annually to a piospective teacher 
of lipieading Application blanks may be obtained by writing 
to the society’s national headquarteis, 817 14th St, NW 
Washington 6, D C 

Deadline foi letuimng completed applications is May 1 
They are to be mailed to Mis Dorothy J Cornett, 4310 S W 
14th St, Coral Gables 34, Fla 

Winnei of the Kenfield Memoiial awaid is entitled to take 
a teacher tiaining course in lipreading from any school oi 
university in the United States acceptable to the Teachers 
Committee The scholarship is to be used within one year 
from the date of award 


MEETING OF THE GEORGIA SOCIETY OF 
OPHTHALMOLOGY AND OTOLARYNGOLOGY 

The Geoigia Society of Ophthalmology and Otolaryngology 
will meet March 11 -12, 1955, at the General Oglethorpe 
Hotel, Savannah, Georgia. 

The speakers will be Di Francis H Adler, Philadelplna, 
J W McCall, Cleveland, Di J A Hilgei, St Paul, Dr Wal¬ 
ter H Fink, Minneapolis, Di James H Allen, New Orleans, 
and Dr P E Ii eland, Toronto, Canada Foi further details, 
address Alton V Hallum, M D , Secretary, 246 Doctors Bldg, 
Atlanta 3, Ga 
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DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES 

(SccreUrlet of the various societies are requested to keep this 
Information up to date) 


AMERICAN OTOLOQICAL SOCIETY 

President Dr D E Staunton Wlshart 170 St George St* Toronto 
6 Ontario Canada. 

Vlco-Prcsldont Dr Wm J McNally 1609 Sherbrooke St West Mon 
treal 26 Canada. ^ 

Secretary Treasurer Er John It Lindsay 960 E 691h 8t Chicago 87 
nitnols 

Editor Librarian Dr Henry L. Williams Mayo Clinic Ilochester Minn 
Meeting Hollywood Hotel* Hollywood Flo, March 17 (altcsrnoon) 18 
(forenoon and afternoon) 19 (forenoon) 1966 

AMERICAN LARYNQOLOQICAL ASSOCIATION 

President Dr Henry D Orton Newark N, J 

First Vice-President Dr Jas H Maxwell Ann Arbor Mich. 

Second Vice-President Dr Clyde A. Heatley Rochester N Y 
Secretary Harry P Schenck, Philadelphia Pa. 

Treasurer lYed W Dixon Cleveland Ohio 

Librarian Historian Dr Bernard J McMahon, St Louis Mo 

Meeting Hollywood Hotel Hollywood Fla March 1314 1956 

AMERICAN LARYNQOtOaiCAU RHINOtOOICAt AND OTOtOOICAt 
SOCIETY, INC, 

President Dr Kenneth M. Day 121 University PL, Pittsburgh* Pa- 
Prosldent Elect Dr Dean M Lierle Iowa City Iowa. 

Secretary Dr C Stewart Noah, 277 Alexander 8t Rochester K Y 
Eastern Section Meeting Friday January 7 1965 Philadelphia Pa„ 
Hotel ■Warwick 

Triologlcal Council Meeting Saturday January 8 1965 New York City 
The Waldorf Astorla. 

Westem Section Meeting Saturday Sunday January 16 16 1965 Los 
Angeles CaL The Town House, 

Southern Section Meeting Saturday January 22 1965 Oharlottesvillo 
Va. Medical School Auditorium- 

Middle Section Meeting Monday January 24 1965 Detroit Mich Sher 
aton-Cadlllac Hotel 

Meeting Hollywood HoteL Hollywood, Fla. March 15-lC 17 1966 mom 
Ing only 

AMERICAN MEDICAL ASSOCIATION 
SECTION ON LARYNQOLOQY OTOLOGY AND RHINOLOQY 
Chairman Dr F W Davison Danville Pa. 

Vice-Chairman Dr Guy L. BoyUen Portland Ore. 

Secretary Dr Hugh Kuhn Hammond Ind 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr Algernon B Reese 73 Eost 7lBt Bt New York 21 N Y 
Executive Secretory Dr William L. DenedlcL Mnyo Clinic Rochester 
lllnn 

Meeting Palmer House Chicago RL, October 916 1065 


Meeting 


AMERICAN BOARD OF OTOLARYNGOLOGY 


Hotel Marshall Richmond Vo,. March 6*10 
Palmer House Chicago m.* October 1956 


1955 
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AMERICAN BRONCHO ESOPHAGOLOGICAL ASSOCIATION 

Resident Dr Clyde A. Heatley, 11 No Goodman St, Rochester, N Y 
Secretary Dr F Johnson Putney, 1719 Rittenhouso Square, Phlladel 
phla. Pa 

Meeting Hollywood Beach Hotel, Hollywood, Fla., March 16-16, 1956, 
afternoon only 

PUGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Clifton E Benson Bremerton, Wash 
President Elect Dr Carl D F Jensen, Seattle, Wash 
Secretary Dr Willard F Goff, 1216 Fourth Ave, SeatUe, Wash 

THE SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA 

Chairman Dr John Louzan 
Vice Chairman Dr Willard B Walters 
Secretary Dr Jack L Levine 
Treasurer Dr Russell S Page, Jr 

Meetings are held on the thlid Tuesday of October, November March 
and May, 7 00 P M 

fiRce Army and Navy Club Washington D C 

GEORGIA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
Meeting General Oglethorpe Hotel, Savannah, Ga., March 1112, 1955 

THE GREATER MIAMI EYE, EAR, NOSE AND THROAT SOCIETY 
President Dr Ralph Kirsch, 1346 N Bayshore Drive, Miami Fla 
Vice-President Dr Garland Johnson, Blount Bldg, Port Lauderdale Fla. 
Secretary Dr James H Mendel, Jr, 7241 Red Road, Miami, Fla. 
Meeting Quarterly, at Seven Seas Restaurant, February, May, October, 
and December 

CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 

President Dr Norman Leshln, 66 East Washington SL, Chicago, Bl 
Vice-President Dr Henry B Perlman, 950 East 69th SL, Chicago, lU 
Secretary-Treasurer Dr Stanton A. Frledberg 122 So Michigan Ave., 
Chicago, 111 

Meeting First Monday of each Month, October through May 

THE LOUISIANA MISSISSIPPI OPHTHALMOLOQICAL 
AND OTOLARYNGOLOGICAL SOCIETY 
President Dr W L Hughes, Lamar Life Bldg, Jackson, Miss 
Vice-President Dr Ralph H Riggs, 1613 Line Ave, Shreveport, La. 
Secretary Dr Edley H Jones, 1301 Washington SL, Vicksburg, Miss 

OTOSCLEROSIS STUDY GROUP 

President Dr Gordon D Hoople, 1100 East Genesee St, Syracuse, N Y 
Secretary Dr Lawrence R Boles, Med Arts Bldg, Minneapolis 2 Minn 
Meeting Palmer House, Chicago, Bl, OoL 9, 1956 

AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY 

President Dr F Lambert McQannon, 14696 Madison Ave, Lakewood 
9, Ohio 

Secretary Treasurer Dr Michael H Barone, 468 Delaware Ave, Buffalo 
2, N Y 

Meeting Palmer House, Chicago HL, October 1966 
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PAN AMERICAN ASSOCIATION OF OTO.RHIN04.ARYNOOUOOY 
AND BRONCHO.E80PHAQOLOOY 


I>r«iia»nt Dr J U. Tato, AKuentsa 13E Bnenos AlrM AtpinUna 
EiKUtlve SecraUrr Dr Chevalier !<. Jaclcaon IMl Walnut St Phlla 
delphla 3 Pa, DBA 

UeoUnir Flttb Pan American Consreai of Oto-Ilhlno-ljumsoloET ana 

Droneho-EaojJhaBOloEjr _ 

Prealdent Dr J H. Font Medical Arts Bldg, San Juan P E. 
lime and Place 1956, Puerto Rico 


MISSISSIPPI VALLEY MEDICAL SOCIETY 

President Dr Arthur S Bristow Princeton Mo. 

Secretary Treasurer Dr Harold Srraoberg Quincy HI 

Assistant Secretary Treasurer Dr Jacob E. Helsch Sprinclleld, BL 

Ueetlnc 


THE VIRQINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNOOLOOY 


President Dr O 8 Fits Hugh, CharloltesTllle Vt 
Prealdent Elect Dr H. L. Mitchell Lexington Va. 

Vlco-Proaldont Dr Marlon K. Humphries Charlottesrtlle Va 
Secretary Treasurer Dr I* B Sheppard 301 Medical Arts Bldg., Rich 
mond Va. 

Spring Meeting Natural Bridge HotoL Natural Bridge. Va, May 7-8,1956 


LOB ANQELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


President Harold Owens MJ) 

Eecxetsry Treasurer Robert A. Norent, M D 
Chairman of Section on Ophthalmology Sol Rome MJA 
Secretary of Section on Ophthalmology Wandell C Irvine, MT) 
Chairman of Section on Otolaryngology Mu E. Pohiman UJl 
Secretary of Section on Otolaryngology Berechel E Bnriton MJX 
Place Los Angeles County Medical Aaeoclatlon Building 1935 Wllahira 
Boularard, Los Angelea 67 CallL 

Tims 6 00 PJJ, am Thursday of each month from Beptomber to June 
inctoslre—Ophthalmology Section. 6 00 P U fourth Monday of each 
month from September to June Inoloalve—Otolaryngology Section 

AMERICAN OTORHINOLOQIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 
President Dr Harry Nlorett. 666 Park Are, New York (31) N Y 
Secretary Dr Louis Joel Flslt, 66 Park Ave, Now York (16) N T 
Meeting 


NORTH CAROLINA EYE EAR NOSE AND THROAT SOCIETY 
Prealdent Dr Cecil Swann Aaherlllo N a 
Secretary and Treiauror Dr Oeo B Porguion, Durham N Car 
Meeting Jointly with the Sonth Carolina Boolety of Ophthalmology and 
Otolaryngology Colombia, So Car SepL 1 M 4 , 1966 


SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


Prealdent Dr Jewell McLean Oreenrllle S Car 
Vlco-Presldent Dr Jamea M Ttmmona Columbia, 8 Car 

Dr Roderick Macdonald 333 Eaat Main SL Rock 
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PACIFIC COAST OTO OPHTHALMOLOGICAL SOCIETY ! 

President Dr Leland G Hunnlcutt, 98 N Madison Ave. Pasadena, Calit ; 
Secretary Treasurer Dr JohnF Tolan, 3419 47th Ave, Seattle (6),Wul. ^ 

Meeting 1 

THE RESEARCH STUDY CLUB OF LOS ANGELES, INC 
Chairman Dr Isaac H Jones, 635 S Westlake, Los Angeles, Call! 
Treasurer Dr Pierre Vlold, 1930 Wilshlre Blvd. Los Angeles, Calll 
Program Chairmen 

Otolaryngology Dr Leland G Hunnlcutt 98 N Madison Ave, Pan 
dena, Calif , , , 

Ophthalmology Dr Harold F Whalman, 727 W 7th SL, Los Angeie, 
Calif , , , 

Mia Winter Clinical Convention annually the last two weeks In Jannsij 
at Lob Angeles, CaUf 

FLORIDA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Chas C Grace, 146 King SL, SL Augustine, Fla. 
President Elect Dr Jos W Taylor, 706 Franklin SL, Tampa FIs 
Secretary Treasurer Dr Carl S McLemore 1217 Kuhl Ave , Orlando FU. 

THE PHILADELPHIA LARYNGOLOGICAL SOCIETY 
President Dr William J Hltschler 
Vice President Dr Chevalier L Jackson 
Treasurer Dr John J O'Keefe 
Secretary Dr Joseph P Atkins 

Historian Dr Herman B Cohen .711 

Executive Committee Dr Thomas F Furlong Jr, Dr William A WL 
Dr Harry P Schenck, Dr Benjamin H Shuster, ex-ofiQcio 

SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY 
Chairman Dr Edley H Jones, 1301 Washington St Vicksburg, Miss 
Vice-Chairman Dr K W Cosgrove, 111 E Capitol Ave , Little Rock, Art 
Secretary Dr F A Holden Medical Arte Bldg Baltimore, Md 
Meeting 

WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND otolaryngology 
President Dr James K Stewart, Wheeling, W Va. 

Secretary Treasurer Dr Frederick C Reel, Charleston, W Va. 

CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
President Dr G C Otrlch, Belleville, Ill 
President Elect Dr Phil R. McGrath, Peoria, lU 
Secretary Treasurer Dr Alfred G Schultz Jacksonville, BL 

DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
President Dr Oscar Marchman, Jr, Dallas, Texas 
Secretary Treasurer Dr Morris F Waldman, Dallas, Texas 
BALTIMORE NOSE AND THROAT SOCIETY 
Chairman Dr Albert Steiner, 1308 Eutaw PI, Baltimore, Md 
Secretary-Treasurer Dr Walter E Loch, 1039 No Calvert St, Baltlmor 
Maryland 

SOCIEDAD DE OTO RINO LARINGOLOQIA, 

COLEGIO MEDICO DE EL SALVADOR, SAN SALVADOR, C A. 
President Dr Salvador MIxco Pinto 
Secretary Dr Daniel Alfredo Alfaro 
Treasurer Dr Antonio Pineda M 
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CANADIAN OTOLARVNCOLOQICAL SOCIETY 
SOCIETE CANAD'ENNE D OTOLARVNQOLOQIE 
Preuldent Dr G Edward Treiahlo 1S90 Sherbrooke St West Mon- 
F 

Secretary Dr O Arnold Henry 170 8L George St Toronto Ontario 
Meeting Blgwin Ion Lake of Bays Muskoka Ontario Jane 16 In Juno 
IS 19&6 

MEXICAN ASSOCIATION OF PLASTIC SURGEONS, 

Proflldent Dr Ceaar LaBolde Mexico D P 
Vlce-PreaWent Dr U Gonxales Ulloo, Mexico D F 
Secretary Dr Juan de Dloi Peto, Mexico D F 

FEDERACION ARGENTINA 
DE 80CIEDADES OE OTORRlNOtARINOOtOGlA 
SecreiaHo del Elxierlor Dr Juan Manuel Tuio 
Sub Secrelarlo del Exterior Dr Orexte L- llorgnBllo 
Secretarlo del Interior Dr Eduardo CniteiAn 
Sub-Secrelarlo del Interior DrAtlllo Male del Carrll 
Secretarlo Teaorero Dr Vicente Carrl 
Sob Secretarlo Teaorero Dr Jotffi D Sttbervlola 

ASOCIACION DE OTO RINO LARINGOLOGIA DE BARCELONA, SPAIN. 

Presldente Dr J Abello 

Vlce-Presdeute Dr Lula SuCe Medan 

Secretatio Dr Jorge Perelld 31Q I rovenxa Darceloua 

Vtce-Secretarto Dr A PluarL 

Vocal Dr J M, Ferrando 

SOCIEDAO NACtONAL DE CIRUQIA OF CUBA, 

Presldente Dr Helnaldo de Vllllera 
Vlceprestdente Dr C4iar Cabrera Calderln 
Secretarlo Dr Jos4 Xirau 
Tesorero Dr Alfredo M Pctlu 
Vocal Dr Jotd Qrosa, 

Vocal Dr Pedro Hemdndex Qooxalo 


INTERNATIONAL BRONCHOESOPHAQOLOOICAL SOCIETY 
President Dr Andre Soulas Paris I-Tance 

Secretary Dr Chevalier U Jackson 1001 Walnut BU Philadelphia 3 Ptw. 

USA 

Meeting 

Time and Place 


A880CIACA0 MEDICA DO IN8TITUTO PENIDO BURNIER — 
CAMPINAS 

President Dr Heitor Haaclmento 
First Secretary Dr Roberto Barbosa. 

Second Secretary Dr Roberto Franco do Amaral, 

Librarian Treaenrer Dr Leonclo do Sonia Qnelrox 
Mltora for the Archlres of the Sodrty Dr Gnedea de Melo Fllbo- 
Dr Penldo Bumler and Dr Gabriel Porto 


SOCIEDAD CUBANA DE OTO LARINGOLOGIA. 
Prealdent Dr Relnaldo do Vnilera. 

Vice-President Dr Jorge de Odrdenas, 

Secretary Dr Pablo Hemandex, 


SOCIEDAD DE OTORRINOLARINOOLOQIA Y 
BRONCOESOPAGOSCOPIA DE CORDOBA 
Presldente Dr Aldo Remorino 
Vlce-Presldente Dr Lnla E. Olsen. 

Secretarlo Dr Eugenio Romero Dlax 
Teaorero Dr Juan Manuel Pradalea. 

^ ^ Jon™ 
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PACIFIC COAST OTOOPHTHALMOLOGICAL SOCIETY 
PreBldent Dr Leland G Hunnicutt, 98 N Madison Ave, Pasadena, Calif. 
Secretary Treasurer Dr John F Tolan, 8419 47th Ave, Seattle (B), Wash, 
Meeting 

THE RESEARCH STUDY CLUB OF LOS ANGELES, INC 
Chairman Dr Isaac H Jones, 636 S Westlake, Los Angeles, Calif 
Treasurer Dr Pierre Vlold, 1930 Wllshlre Blvd, Los Angeles, Calif 
Program Chairmen 

Otolaryngology Dr Leland G Hunnicutt 98 N Madison Ave, Pass 
dena, Calif 

Ophthalmology Dr Harold P Whalman, 727 W 7th SL, Los Angeles 
Calif 

Mid Winter Clinical Convention annually the last two weeks In January 
at Los Angeles, Calif 

FLORIDA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Chas C Grace, 146 King SL, SL Augustine, Fla, 
President-Elect Dr Jos W Taylor, 706 Franklin SL, Tampa. Fla 
Secretary Treasurer Dr Carl S McLemore, 1217 Kuhl Ave Orlando Fla. 

THE PHILADELPHIA LARYNGOLOGICAL SOCIETY 
President Dr William J Hltschler 
Vice-President Dr Chevalier L Jackson 
Treasurer Dr John J 0 Keefe 
Secretary Dr Joseph P Atkins 
Historian Dr Herman B Cohen 

Executive Committee Dr Thomas F Furlong, Jr, Dr William A. Lell, 
Dr Harry P Schenck, Dr Benjamin H Shuster, es-olBcIo 

SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY 
Chairman Dr Edley H Jones, 1301 Washington SL, Vicksburg, Miss 
Vice Chairman Dr K W Cosgrove 111 E Capitol Ave , Little Rock, Ark. 
Secretary Dr F A. Holden Medical Arts Bldg, Baltimore Md 
Meeting 

WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
President Dr James K. Stewart Wheeling, W Va, 

Secretary Treasurer Dr Frederick C Reel, Charleston, W Va 

CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
President Dr G C Otrlch, Belleville, Ill 
President Elect Dr Phil R. McGrath, Peoria, 111 
Secretary Treasurer Dr Alfred G Schultz Jacksonville, Ill 

DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
President Dr Oscar Marchman, Jr, Dallas, Texas 
Secretary Treasurer Dr Morris F Waldman, Dallas, Texas 
BALTIMORE NOSE AND THROAT SOCIETY 
Ch-iliman Dr Albert Steiner, 1308 Eutaw PI, Baltimore, Md 
Secretary-Treasurer Dr Walter E Loch, 1039 No Calvert St, Baltimore, 
Maryland 

SOCIEDAD DE OTO RINO-LARINGOLOGIA, 

COLEGIO MEDICO DE EL SALVADOR, SAN SALVADOR, C A 
President Dr Salvador Mlxco Pinto 
Secretary Dr Daniel Alfredo Alfaro 
Treasurer Dr Antonio Pineda M 
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CANADIAN OTOLARYNOOLOGICAt SOCIETY 
SOCIETE CANAD’ENNE O'OTOI-ARYNQOLOQIE 
PrtsWent Dr <3 Edward TramtIo 1S90 Sherbrooke SL West Mon- 

Swreit? Dr Q Arnold Henry HO SD Georse SL Toronto 
Mating Blgwln Inn Lake ot Bay«, Maskoke Ontario Jnno 111 In Jimn 
IS. 1955 


MEXICAN ASSOCIATION OF PLASTIC SURGEONS, 
President Br Cesar LaBoIde Mexico B P 
Vice-President Dr M Gontalei Ulloa, Mexico D t 
Secretnnr Dr Juan do Dios Pesa, Mexico D F 


FEDERACION ARGENTINA 
DE SOCIEDAOES 0£ OTORRINOLARINGOLOGIA 
Secreinrio Uel Dxiertor Ur Juan Manuel Tttio 
Sub*Secrelsrlo del Exterior Dr Oreste U Doreocllo 
StereUrlo del Interior Dr Eduauto CasletAn 
Sub Secrelnrio del Interior Ur AlMlo Male del CnrTlI 
SecretailoTefiorero Dr Vicente Carri 
Sob-Secrotnrio Tesorero Dr JoaO D Snbertlol® 


A80C1AC10N DE OTO RING LARINQOLOQIA OE BARCELONA, BPAtN. 

Presldenle Dr J Abollo 

Vlco-Preadente Dr Luis Sufle Modniu 

SecreUrio Dr Jorge Peretid 310 Provenxs, Daiceloua 

Mce-Secretarlo Dr A. Pliiart 

Vocal Dr J M Ferrando 


60CIEDA0 NACIONAL DE CtRUQtA OF CUBA 
Presldente Dr Itelnsldo de VUUers 
Vlcepresldeote Dr C4sar Cabrem Cslderln 
SecreUrio Dr Jotd Xlrnu 
Tesorero Dr Alfredo M I etlL 
>ocal Dr Josd Orosa. 

Vocal Dr Pedro Uem&ndet Oonxxlo 


INTERNATIONAL BRONCHOESOPHAQOLOOICAL SOCIETY 
President Dr Andre Soulai Paris bmnee 

Secrotorr Dr Cbevnller L. Jackson 1901 Walnut St^ Philadelphia 3 Pn 
0 S, A 
Meetins 

Time and Place 


A5BOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER — 
CAMPINAS 

President Dr Heitor Koeclmento 
First Becrctnry Dr Roberto Darboia. 

^nd Secretarj Dr Roberto Franco do AmaraL 
Ubnulon-Titunrer I>r Leonclo d» 8ou» Quelrot 
Editor, for to AtolToi o[ tho Soolrty Dr Quedoi do M.lo niho 
Dr Penldo Bnmler ond Dr Qobrlel Porto. 

X.- .. . 80CIEDAD CUBANA DE OTO-LARINQOLOQIA. 

Preoldont Dr Rolnoldo do Vtlllon. vaiA. 

Vtco-Prooldont Dr Joree do Cirdenao 
BoctbUtt Dr Pnblo Homandox. 

80CIEDAD DE OTORRmOLAHINGOLOQIA V 
prooldonto ^ CORDOBA 

yice-Presldente Dr Lula E. Oleea, 

SecreUrio Dr Eugmilo Romero Wat. 

Tesororo Dr Juan Manuel Pradalee 

Dr Oaraldo aatr«, Dr Nondl.r A.l. R. Dr Jorgo Borgono 
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BUENOS AIRES CLUB OTORINOLARINGOLOQICO 

Presldente Dr K Segre 
Vice-Presldente Dr A P Belou 
Secretario Dr S A Aranz 
Pro Secretario Dr J M Tato 
Teaorero Dr P Games 
Pro Tesorero Dr J A Bello 

SOCIEDAD COLOMBIANA DE OFTALMOLOQIA Y 
OTORRINOLARINGOLOGIA (BOGOTA, COLOMBIA) 
Presldente Dr Alfonso Trlbln P 
Secretario Dr Felix E Lozano 
Tesorero Dr Mario Arenas A 

SOCIEDAD ESPANOLA DE OTORRINOLARINGOLOGIA 
Presldente Dr D Adolfo Hlnojar Pons 
Vlce-Presldente Dr D Jose Perez Mateos 
Secretario General Dr D Francisco Marafids 
Tesorero Dr D Ernesto Alonso Ferrer 

ASOCIACION DE OTORRINOLARINGOLOGIA 
Y BRONCOESOFAGOLOGIA DE GUATEMALA 
Presldente Dr Julio Quevedo, IB Calle Orlente No 5 
First Vice Presldente Dr Hdctor Cruz, 3a Avenlda Sur No 72 
Second Vice Presldente Dr Josd Luis Escamilla, 5a Calle Ponlente 
No 48 

Secretario Tesorero Dr Horace Polanco 13 Calle Ponlente No 9 D 

FIRST CENTRAL AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY 
President Dr Victor M Noubleau San Salvador 

Secretary Treasurer Dr Hector R Silva, Calle Arce No 84, San Snlvi 
dor, El Salvador Central America 

SOCIEDAD DE ESTUDIOS CLINICOS DE LA HABANA 
Presldente Dr Frank Canosa Lorenzo 
Vice Presldente Dr Julio Sangully 
Secretario Dr Juan Portuondo de Castro 
Tesorero Dr Luis Ortega Verdes 

FOURTH LATIN AMERICAN CONGRESS OF 
OTORINOLARINGOLOGIA 

President Dr Dario 
Secretary 

Meeting Lima, Peru, 1957 

SIXTH INTERNATIONAL CONGRESS OF OTOLARYNGOLOGY 
President Dr Arthur W Proetz, Beaumont Bldg St Louis, Mo 
General Secretary Dr Paul Hollnger, 700 No Michigan Ave, Cblcai 
(11). Ill 

Meeting Statler Hotel, Washington, D C May 5 10, 1957 

SOCIEDADE PORTUGUESA DE OTORRINOLARINGOLOGIA 

E DE 

BRONCO ESOFAGOLOGIA 
Presldente Dr Alberto Luis de Mendonca 
Vice Presldente Dr Jaime de Magalhaes 

1 ° Secretario Dr Antonio da Costa Quinta 

2 ° Secretario Dr Albano Coelbo 

Tesourelro Dr Jose Antonio de Campos Henrlques 
Vogals Dr Teofllo Esquhel 

Dr Antonio Cancela de Amorim 
Sede Avenlda da Llberdade, 65, 1 », Lisboa. 

112 









114 HAKBERT & SATALOFF RECRUITMENT—MASKING 

S A loweied thieshold of discomfort is implied if loud 
noises, ordinarily well tolerated by the normal eai, produce 
discomfoid; A loud tuning foik, foi example, will cause the 
patient to wince or shai*ply withdi aw his head This will not 
occur in the nonrecruiting ear 

4 The patient with recruitment usually has much sharper, 
more defimte, audiometric end points than found in conduc¬ 
tive losses 

5 Variable hearing occui’s specifically in labyrmthosis, and 
is unlike the subjective daily variations found in conductive 
and functional heaimg losses In labyrmthosis there may be 
poor hearnng for days, weeks, or months followed by improve¬ 
ment These changes can occur intermittently and are dem 
onstrable on the audiogram 

For clinical puiiioses the alternate loudness balance test, 
fiist described by Fowler, is a piactical method to determine 
reciuitment This test requires at least a 20 db difference in 
thieshold between the two ears in the frequency being tested, 
that IS, if one ear is normal or the pathology is the same in 
both ears If the patlrology differs in each ear, recruitment 
of loudness may still be apparent, even though the thiesholds 
aie the same as demonstrated by Dr Haibert (see Fig 4) 

The monauial loudness balance test can also be used in 
clinical piactice, but should be mteipieted with full apprecia¬ 
tion of the difficulties in compaiing the loudness of two tones 
of different pitches This difficulty is even apparent in the 
alternate loudness balance test when diplacusis is present, for 
patients will often complain of uncertainty in loudness com¬ 
parison, because the pitch sounds differently in either ear 

Difference limen tesbng, that is, determinmg the intensity 
difference between two sounds rvhich is just perceptible as a 
change m loudness, gives promise of being a useful teclinique 
for determimng recruitment, but it is still in the investigative 
stage In oui hands the Luscher Test, as available on a com- 
meicial instrument, has not added to our clinical information 

The manner in which any of these tests is performed is of 
utmost importance for a valid interpretation Hood, for ex- 
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ample, has shown that when a recruStmB ear Is exposed to a 
continuous stimulus, such as used in a Bekesy typo nudlom 
eter, a pathologic adaptation occurs and may cause recruit¬ 
ment to disappear completely Consequently, it is essential 
to use only short bursts of tone when performing loudness 
balance testing 

According to tlie most widely accepted concepts, a recruiting 
ear indicates a lesion in Uio organ of Corti Hecruilment is 
not present in a lesion restneted to tlie neural pathn aj IVhere 

Table L 

dlCnUlTlXO SON UFCUUlTlKO~ 

>WaI6re*8 (Most) Condoctlvo Losses 

LabrrJnthot!s (Post Fenest) PresbjcusJ* (ilanr) 

SUmolatioo DeAfneii (Tempontrr) Acoustic Neuroma 

AcoubUo Tremua_(Some)_Ppehogenio Deafness 


pathology exists in both the organ of Corti and neural path¬ 
way, it is felt that recruitment will probably be present if 
tile proportion of hair cell damage is greater than nerve fiber 
involvement If this proportion is reversed, honever then 
recruitment may not be present Consequently, the presence 
of recruitment suggests pathology in the organ of Corti, but 
its absence does not preclude such pathology 

Despite the lack of rigid pathological and experimental con¬ 
firmation these concepts seem to explain best the many clinical 
entities and to emphasize Uie need for further investigation 

Recruitment is not present in conductive losses, acoustic 
neuromas, and psychogenic hearing losses It la generally not 
present in presbycusis, except in certain types where the 
organ of Corti is primarily involved Recruitment is charnc 
teristicaily present in Meniere’s syndrome and post fenestra¬ 
tion labynnthosis, that is, until the hearing markedlj im¬ 
proves or the pathology sumciently extends into the neural 
pathways. 


l permanent 

I? fn,m prMbyensia and other high tone losses 

^ received i^ch attention but is presently quite dilBculL 
because recruitment ma, be present in only certain sE of 
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acoustic trauma and because many eais showing audiogiams 
similar to those seen in acoustic trauma give no histoiy of 
exposure to intense noise 

Fig 1 and others aie often diagnosed as acoustic trauma 
despite the absence of any exposure to intense noise and even 
though they aie found in female patients Are we justified 

Fig 1 
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in labelmg these eais hypeisensitive to noise? Or is this 
heieditary nerve deafness, a type of labyimthosis, or some 
othei condition‘d 

The next few slides show the usefulness of recruitment 
studies in establishing the majoi site of pathology 

Fig 2 shows vertigo, etc, and the absence of lecruitment 
indicates pathology m neuial pathway 

Fig 3 presents classical Meniere’s with recruitment indi- 
catmg pathology in oigan of Corti 


HARBEKT i BATALOFF RECRUITMENT—MASKING 



IgUWWIWCTfll 


gracii 


■acai 


■nni 


■rfgnmSMi 


I5!SI 


OiU nljrU |B T*trw 

OHrijaiUl iMUa4 ft nrtarr 
•dtt tel rtmri) cal atete *t 
teOttvItr tedte* r^U«a uAk 
4UC4mt lcrc« MteU 
■k» tete tf r«ml«tel *M fte 
<l«crM*UJa «i1k H Mjfcat, 





















118 HARBBRT <£- SATALOPF RECRUITMENT—MASKING 


Tins last slide also helps confiim oui impression that there 
IS essentially only one type of leciuitment winch may vary 
in degiee as measuied by the alternate loudness balance test 
Different degiees may occur m the same individual 

Theie is also a piognostic value to the piesence of recruit¬ 
ment since it seems to be associated with heaiing loss that is 
in a state of flux 
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For example, as Dr Harbert points out that in post fenes- 
tiation labynnthosis (see Fig 4), as long as recruitment is 
present there is still some possibility of healing improving or 
getting worse, howevei, once lecruitment disappears theie 
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is very little chance of improvement in henrint: The disap¬ 
pearance of recruitment in Meniere’s syndrome without im¬ 
provement in lieanng often suggests neural pathology and a 
less favorable prognosis These generalizations are, of course, 
not without exception, for the> are necessarily based on 
limited clinical experience, but thej sene as a frame of ref¬ 
erence in which furtlier studies and interpi’ctation of i-ccruit- 
ment may be evaluated 

In conclusion, the fact that recruitment of loudness is cliar- 
acteristically present in some conditions but not others and 
that it can be established by tests simple enough to perform 
in an otologist’s office narranta its routine use in patients 
with perceptive hearing loss, furthermore, its presence or 
absence in a patient whose clinical picture is othenvise in 
conclusive may help localize the predominant site of pathol 
ogy in the ear 


masking 

The ear is constantly bombarded by auditory stimuli and 
spontaneous aural discharges \tTien a stimulus is not appre¬ 
ciated because of the simultaneous presence of another, one 
stimulus is said to mask tlie other The i-elation of ambient 
or masking noise to the stimulus is often compared to a field 
of grass (ambient noise) and a flower (stimulus) It is impor¬ 
tant to remember that the flower In this analogy need not 
protrude above the level of the grass It can be appreciated 
even when it is a certain distance below the surface For the 
important speech frequencies white noise masks at a level of 
about 80 db below its overall level In other words the flower 
is appreciated at a level 30 db below the surface of the noise 
level In the case of low tones (below 800) the level la 46-66 
db below the overall level This is one reason for the difficulty 
of eliminating low tone hearing by masking 

Clinical application of the above is that the ambient noise in 
a test room should not be above 30 db for free field testing If 
botli ears are covered by doughnut receivers there is attenua 
tion of ambient noise of 20 db (10 for low and 80 for high 
frequencies) A room with 60 db noise level is therefore suit¬ 
able for pure tone and speech audiometry when phones are 
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used The above applies to testing noimal ears For path¬ 
ological eais, a lughei noise level is quite satisfactory It is 
important, howevei, not to check cahbiation of an audiometer 
on noimal subjects in a loom with higher noise levels 

AIR CONDUCTION 

In 01 del to test one ear it is often necessary to eliminate 
the othei duiing the test This is accomplished by masking on 
the piinciple that when the neuial pathways of one ear are 
occupied by stimuli, a lessei stimulus fiom the other cannot be 
peiceived W^ien the stimulus is piesented to one eai by ear 
phones theie is a physiological interaction between the two 


jrrrmOM 
HUJUNQ ItCOU 


Fig 5 
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ears This interaction is small, amounting to about 5 db of 
masking or attenuation There is also a transmission of some 
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of the Signal energj to the opposite ear It lias been sliown 
that the attenuation across the head is about 40 db for low 
tones (200-300) 66 db for middle frequencies and CO db for 
highei frequencies ’ 

The ease itli which low fi-equencics cross the skull is an¬ 
other reason for the difficulty in masking Ion tones It is ap¬ 
parent, therefore, that n henever there is a difference of 60 db 
01 more bebreen tlie two ears, masking is necessary to elimi¬ 
nate the possibihtj of a shadow cune from the bcttei ear To 
be certain of eliminabng crossed hearing, a good rule is to 
mask foi differences of 40 db or more. Sbmuli from one eai 
reach the other bj air conduction around the head, through 
the headband, and bv bone conduction Of these hone conduc¬ 
tion is the most important. 


Tnbls 11 

MAXIMUM LOSS JIEASURABLE n\ ATR CONDUCTION 
FOR SPEECH FREQUENCIES 


niOHT NOnSIVL EAR 
SO db white aotee maik produce* 
about 50 db maBkins (30 db lo 
effecUre) 

lUOHT EAn t\TrH 6e db 
X EncBPrn h x-oaa 

80 db mask produce! no nuaktag 
(80 db Ineff^the) <60 db not 
heard) 

lUGHT HAR XX ITH SO db 
coNinJCTix E iiose 

SO db maik produces no masidn!: 
(80 db Ineffective) <60 db not 
heard) 

100 db maik produces 20 db mask 
Ing. 

120 db mask produces 40 db musk 
lug 


COilHLFTE LEFT PkItCI-m\B 

110 db air conduction loss (60 Ob 
loss ftcrosa hesd plus SO db lois 
due to tuasklnc) 

com LETK LEFT RFRCEPTIVT; 
DE^AFSKSS 

110 db air conduction loss (60 db 
loii acro»* head plus 60 db loia 
doe to perceptive lesion) 

COllPLETB IaFFT PFRCEPTUE 
DE1A.FSES8 

60 db air conduction loss (loaa 
across head) 

80 db air conduction loss 
100 db air conduction low 


80 db is the maximum intensity of masking that can be 
nsed in the opposite ear without stimulating the tested ear, 
because 60 to 60 db does not cross over, due to tlie attenuation 
across the head, and the first 80 db that do are ineffective for 
masking This is also the maximum level that most patients 
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used The above applies to testing noiinal ears For path¬ 
ological eais, a higliei noise level is quite satisfactoiy It is 
important, howevei, not to check calibration of an audiometer 
on normal subjects in a loom with higher noise levels 

AIR CONDUCTION 

In ordei to test one eai it is often necessary to eliminate 
the other dm ing the test This is accomplished by masking on 
the principle that when the neuial pathways of one ear are 
occupied by stimuli, a lesser stimulus from the other cannot be 
perceived "^^^len the stimulus is presented to one ear by ear 
phones there is a physiological interaction between the two 
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Fig 5 
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eais This interaction is small, amounting to about 5 db of 
masking or attenuation Theie is also a transmission of some 
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of the Signal energy to the opposite ear It has been shown 
tliat the attenuation across the head is about 40 db for low 
tones (200-300) 66 db for middle frequencies and GO db for 
higher frequencies ’ 

Tlie ease w ith whldi low frequencies cross the skull is an- 
othei reason for the difficulty in masking low tones It is ap¬ 
parent, therefoi e, that whenever tlierc is n dllTercnce of 50 db 
or more between the tivo ears, masking is necessary to elimi¬ 
nate the possibility of a shadow curve from the better ear To 
be certain of eliminating crossed hearing, a good nile is to 
mask for differences of 40 db or more. Stimuli from one oar 
reach the other by air conduction around the head, through 
the headband, and by bone conduction Of these bone conduc¬ 
tion is the moat important 


Table IL 


MAXIMUM LOSS MEASURABLE B\ AIR CONDUCTION 
FOR SPEECH FREQUENCIES 


lUOHT SOnjtAL I- An 
80 db white noise maek prodncee 
eboat 50 db maeking <30 db (n 
efiecUre) 


lUOHT EAn WITH 50 db 
PEnCKPrUE LOBS 


80 db tauk produce* no xoaeldog 
(SO db Ineffectlre) (60 db not 
heard) 


COMPLETE LEFT PEnCLPTn P 
DPj\.P\E*RH 

330 db air conduction loin (60 db 
loM Bcrosa head plua 60 db Jom 
dno to maeking) 

COU1 lete left rEnCErTi\’E 

110 db air conduction losa (60 db 
lews acroas head plua 60 db low 
duo to percopllve Iwion) 


luoHT eak vnm co db 
covmjcrrvE loss 


80 db ma«k produces no moBklng 
(30 db ineffectlre) (60 db not 
heard) 

100 db mask produces 20 db mask 
Ing. 

110 db mask produces 40 db mask 
ing. 


COMPLETE L>PT PFnCEm\E 

60 db air conduction Joss (loss 
across head) 

60 db atr conduction loss 
100 db air conduction loss 


80 db IS the maximum intensity of masking that can be 
used in the opposite ear without stimulating the tested ear 
because 60 to 60 db does not cross over, due to the atteMation 
acrc^ the head, and the first 80 db that do are Ineffectivffov 
masking This is also the maximum level that most patients 
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Will toleiate comfortably It is important to lecognize the 
importance of the type of hearing loss piesent in the masked 
ear to assess the amount of masking produced (see Table U 
and Fig 5) 

The degiee of hearing loss measurable by masking the op¬ 
posite eai IS obtained by assessing the total perceptive loss 
of the masked ear under conditions of masking and adding 
the attenuation across the head In arr conduction measure¬ 
ments, the attenuation across the head is about 60 db foi the 
speech frequencies (6 db physiological inter aural masking 
plus 65 db attenuation) In bone conduction measurements, 
the attenuation is only a few db The effectiveness of mask¬ 
ing will vary with the type and degree of heanng loss in 
the masked ear, as well as the type of masking sound used 
(see Table III) 


Table HL 

MAXIMUM BONE CONDUCTION LOSS MEASURABLE 
FOR SPEECH FREQUENCIES 


NORMAL RIGHT EAR 
80 db mask produces 60 db mask 
Ing (30 db Ineffective) 

RIGHT EAR WHTH 50 db 
PERCEPTIVE LOSS 

80 db mask produces no masking 
(30 db Ineffective) (60 db not 
heard) 

RIGHT BAR WITH 50 db 
CONDUCTTVB LOSS 

80 db white noise produces no 
masking (30 db ineffective) (60 db 
not heard) 

100 db mask produces 20 db mask 
Ing 

120 db mask produces 40 db mask 
ing 


COMPLETE LEFT PBRCEPTIirB 
LOSS 

66 60 db bone conduction loss (loss 
610 db across head) 

COMPLETE LEFT PBRCEPTim 
LOSS 

56 60 db bone conduction loss 

COMPLETE LEFT PERCEPTIVE 
LOSS 

6 10 db bone conduction loss (loss 
610 db across head) 

26-30 db bone conduction loss 
46-60 db bone conduction loss 


For white noise, the effective masking is roughly 30 db be¬ 
low the overall noise level With the complex low tone mask¬ 
ing noise on many audiometers there is often great variation 
m its effect on different frequencies The following examples 
refer to white noise masking Clinicians are aware of the 
necessity of masking when doing pure tone audiometry Its 
role in speech audiometiy is often neglected (see Figs 2 
and 5) 



HASBEUT & SATALOFF EEC3tOITMBNT—MASKING 123 


CONCLUSIONS 

Whenever there is a difference of 40-60 db between a normal 
and pathological ear, it Is necessary to mask the better oar 
to eliminate crossed hearing This applies to speech audio- 
metrj as w ell as pure tone 

The degree of hearing loss measurable by masking the op 
posite ear Is obtained by assessing the total perceptive loss of 
the masked ear and adding the attenuation across the head 
In air conduction measurements, the attenuation across the 
head is about 60 db for the speech frequencies (5 db physi¬ 
ological interaural masking plus 66 db attenuation) In bone 
conduction measurements the attenuation is only a few deci¬ 
bels The perceptive loss is assessed on the basis of residual 
bone conduction in tlie masked ear under conditions of 
masking 

Eighty db of masking, preferablj by white noise, is tol¬ 
erated by normal ears and does not overmask, 

Bono conduction should always be done with masking 
Otherwise, we are testing only the better car, regardless of 
where the osallator is applied 

Tile difficulty of eliminating crossed hearing in bone con¬ 
duction measurements by masking an ear with a conductive 
loss casts doubt on the validity of bone conduction measure¬ 
ments as usually practiced in evaluating suitability for fenes¬ 
tration (see Fig 6) 

KEFERENCE, 

L ZwiftLOcxi J Acoastle Attenaatlon Between the Ear*, Jour Acouif 
Soc, jLmcr^ 16 762 768 July 1963 



EXPERIMENTAL APPROACH TO THE STUDY 
OF THE COMMON COLD * 


Robert S Gohd, Ph D (by Invitation), 

Boston, Mass 

Appioximatelv two yeais ago oui laboiatoiy was set up 
foi the pui pose of studjnng vn uses attacking the uppei res- 
pnatoiy tiact The most common of these viinises ivith wluch 
we aie woiking and the one that lias most successfully resisted 
study, IS the cold vii us The difficulties, simply put, are pmb- 
lems of diagnosis, of isolation, and of cultuie 


Theie is no simple, easy wav of distinguishing an acute 
ihinitis of viial etiology fiom othei disoideis pioducing es¬ 
sentially similai clinical symptoms' The situation is similar 
ivith lespect to the cultivation of common cold nrus under 
laboiatoiy conditions Attempts to establish this viius in ex¬ 
perimental animals, othei than the chimpanzee, has not been 
satisfactonlv accomplished, theiefoie, it has been necessary 
to employ human beings foi expeiimental purposes Experi¬ 
ments with this species is expensive, requires a large medical 
staff, is exceedingly difficult to control, to say nothing of diffi¬ 
culties encountered m obtaining people for such studies 


Andiews,= of England, has stated his belief, and it is ours 
also, that the futuie of cold leseaich lies in the development 
of laboiatoiy pioceduies that will facilitate the investigation 
of colds These problems inheient in studies of the cold have 
thus defined oui task and long lange objectives that of estab¬ 
lishing ciiteiia for the diagnosis of cold infection and devel¬ 
opment of techniques foi its study in the laboi*atoiy 


Neither of these objectives has been attained in oui lab¬ 
oiatoiy, howevei m the puisuit of these objectives a few 
obsei-vations quite unrelated to the immediate problem have 
been made which I considei to be of at least potential impor¬ 
tance Foi example, in tissue cultures it was found that cal- 


•Kead by ln\Untion at the meeting of the Eastern Section American 
innffolo^cai Rbinolo&ical and Otolopical Socletj Inc Philadelphia, 
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cium was on essential requirement for the grmi’th of inlluonza 
virus * By precipitating calcium inside the cells with phos¬ 
phate, or by binding calcium In a soluble complexwith a strong 
chelating agent, growth of influenza was prevented The addi¬ 
tion of calcium to the system completely reversed the inhibi¬ 
tion in a specific mannei and permitted the normal prolifera¬ 
tion of influenza 

Another observation Mas tliat some adenoid tissues from 
apparently normal indh iduals contain what we prefer to call 
an epithelium stimulation factor 

Our problem, in reality is actually two problems the first 
is growing the virus under laboratory conditions, tlio second 
and more important problem is finding some simple, easily 
observed manifestation of virus activity to indicate its growtli 
and its presence 

There are a few reports in the literature indicating that 
cold virus was grown in tissue culture or some other labora¬ 
tory medium, however, no changes were detected in the in 
fected tissues, tlie tissue appeared similar in most respects to 
normal, uninfected tissues, and the demonstration of viral 
activity once again requii-ed the inoculation of human volun¬ 
teers.* “ Thus, the tools which would facilitate the study were 
not supplied, and the problem remained much as before in a 
static condition 

On the basis of these observations, and because of the 
rather benign nature of the cold, we have adopted the philos¬ 
ophy that the cold virus possibly exerts its effect in a manner 
more subtle than the pathogenic viruses Since gross effects 
as cellular necrosis and cellular mcluaiona do not appear to 
play a part in the pathogenesis of the cold virus, it seemed 
possible that the virus affects the intimate processes of the 
cell, such ns multiplication and metabolism t\Tiat we are 
searching for is a single reproducible effect of the virus 

In view of recent successes attained witli the polio virus, 
the methods of tissue culture are being exploited in our lab¬ 
oratory The polio virus destroys fibroblasts from a variety 
of tissues employed in cultures. Unfortunately, the cold virus 
has no such effect, destroying neither fibroblasts nor any other 
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cells that have been challenged with the virus At the present 
tune, the effect of viius on the metabolism of host cells m 
tissue culture is also being examined 

It has seemed to us that many of the ordinary methods for 
btud 5 ang viiuses have been attempted with the cold viinis, 
theiefoie m oui seaich foi the elusive effect, we do not hesi 
tate to employ unusual or exotic proceduies if theie is even a 
remote rationale foi such a pioceduie, and tlus reasoning led 
us to the senes of experiments that employed adenoid tissue 

One appioach for growing viruses that cannot infect oidi 
naiy laboratory animals, or media, is to graft a tissue from 
the susceptible host to the ordinarily nonsusceptible labora 
tory subject and then infect the grafted tissue with vuus- 
There are two repoi'ts on the successful cultivation of Herpes 
zoster employing the technique with human skin ® ’ 

Tlus appioach was also employed in our laboratoiy 
Adenoids that were obtained at the Eye and Ear Operating 
looms from ostensibly normal individuals were grafted to 
the chorioallantoic membrane of fertile eggs incubated for 
11 to 12 days The purpose of the experiment was to provide 
a tissue system, that eventually would be challenged with the 
cold virus, and then examined for pathologic alterations of 
the tissue The actual challenge of the graft ivith virus was 
uneventful, howevei, normal grafts independent of virus, 
produced such stinking changes in the embryonic membrane 
that it seemed of importance to deteinnine the nature of the 
phenomenon 

The schematic diagram in Fig 1 is a cross section of fertile 
egg incubated 12 to 15 days The structure that is important 
in the giafting procedure is the chorioallantoic membrane 
Tlus thin membrane contains two single layers of epithelium, 
one adjacent to the shell and one layer facing the allantoic 
fluid (see Fig 2) The membrane is highly vasculaiized and 
IS the functioning respiratory organ of the developing embryo 
There is paper-hke membrane between the shell and the cho¬ 
rioallantoic membrane, and it is necessary to separate these two 
stiuct^es before grafting This is accomplished by dropped 
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Fiff Dla^rammatio 6kf(eh of 
ffr^t uid the two epithetle of thf* 


1- JiHJor chick embr>o Thr elie of the 
ehorioalUntolc membrane arc Indicated. 



Flff t. Beotioo of normal ehorloaUantolc membrane from chick embr>o 
Incubated 13 daya The membrane conaUta of a aquamoua epithelium 
(bottom) a ainrie layer of ccIla that Hnea the allantoic cavity a middle 
layer of looie connective tlaeue that containa blood veBaeU, and a cu 
boldal epithelium teverala In depth that U In oontact with ahell mere 
brane (top) x 100. 
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cells that have been challenged with the viius At the present 
tune, the effect of ^nrus on the metabolism of host cells m 
tissue culture is also being examined 

It has seemed to us that many of the oidinary methods for 
studying viiuses have been attempted with the cold virus, 
therefore in our search foi the elusive effect, we do not hesi 
tate to employ unusual oi exotic pioceduies if there is even a 

I emote rationale foi such a proceduie, and this reasonmgled 
us to the series of experiments that employed adenoid tissue 

One appioach foi growing viiuses that cannot infect ordi 
naiy laboratoiy animals, oi media, is to giaft a tissue from 
the susceptible host to the oidinarily nonsusceptible labors 
toi*y subject and then infect the grafted tissue with virus- 
There aie two lepoiffs on the successful cultivation of Herpes 
zostei employing the technique with human skin “ ^ 

Tlus appioach was also employed in our laboratoiy 
Adenoids that were obtained at the Eye and Ear Opeiating 
rooms fiom ostensibly noimal individuals weie giafted to 
the choiioallantoic membrane of feitile eggs incubated for 

II to 12 days The purpose of the experiment was to provide 
a tissue system, that eventually would be challenged with the 
cold virus, and then examined for pathologic alterations of 
the tissue The actual challenge of the graft with virus was 
uneventful, however, normal giafts independent of virus, 
produced such striking changes in the embryonic membrane 
that it seemed of importance to determine the nature of the 
phenomenon 

The schematic diagram in Fig 1 is a cross section of fei'tile 
egg incubated 12 to 15 days The structure that is important 
in the grafting proceduie is the chorioallantoic membrane 
This thin membrane contains two single layers of epithelium, 
one adjacent to the shell and one layer facing the allantoic 
fluid (see Fig 2) The membrane is highly vascularized and 
is the functioning lespiratoi’y organ of the developing embryo 
There is paper-hke membiane between the shell and the cho¬ 
rioallantoic membrane, and it is necessary to separate these two 
structures before grafting This is accomplished by dropped 



Fig i Entodormal ©pUhHIum of II rtay chick cmbr>o 48 hourt after 
the RTaftInff of normnl edrnold to chorJoallaniolc mrmhranr The epi 
thellum U pantlUform and contain* eetcrnl later# of cell# x 430 
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membiane technique A small hole is made in the shell at the 
air sac and also in the middle 

Sucking the an out of the air sac end creates a false air 
sac at the middle and separates the allantoic membrane from 
the shell It is then an easy matter to chip away a ciicle of 
shell about 2 cm in diameter without damaging the underly¬ 
ing structures A small piece of adenoid tissue is then put 
through the defect in the shell and placed directly on the 
chorioallantoic membiane The defect is covered with Scotch 
tape and the egg put back into the incubator 

Evidence of grafting was apparent after 24 houis, and firm 
attachment took place within 48 hours This was evident mi- 
cioscopically by the disappearance of chick epithelium that is 



FIk 3 Segment of normal human adenoid grafted to chorioallantoic 
membrane of 12-daj chick embr>o After 48 hours portions of the SQuam 
ous epithelium on the side distal to the graft hate formed papillae and 
are now multilayered x 50 The adenoid frequentl> la torn loose In the 
process of sectioning 48 hour grafts. 


in direct contact with the graft and by the invasion of the 
giaft by chick fibi oblasts A most striking change occuiied in 
the epithelium of entodermal origin, that is the epithelium 
that was not in contact with the graft but distal to it (see 
Figs 3, 4, 5) 
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membiane technique A small hole is made m the shell at the 
ail sac and also m the middle 

Sucking the an out of the an sac end cieates a false an 
sac at the middle and sepaiates the allantoic membiane from 
the shell It is then an easy mattei to chip away a circle of 
shell about 2 cm in diametei without damaging the undeily¬ 
ing stiuctures A small piece of adenoid tissue is then put 
tluough the defect in the shell and placed dnectly on the 
chorioallantoic membrane The defect is coveied with Scotch 
tape and the egg put back into the mcubatoi 

Evidence of grafting was appai ent aftei 24 houi s, and firm 
attachment took place w^ithin 48 houis This w'as evident mi¬ 
croscopically by the disappeai ance of chick epithelium that is 



Brafted to chorioallantoic 
oua epithelium on the aide dlstiil ti? thi 'VJ'T® Portions of the scjunm- 
are now multilayered x 50 The nrtemVm ^'a\o formed papillae and 

process of sectioning 48 hour CTnf"s ^ frequentlj Is torn loose In the 


Pigs ^4, 6) “ (=» 




Flp * Fntml^rmal «plth Hum of 14 ln> chick rmhryo 48 hour* after 
Kraftlriff of normal nOenoIU to chorloallantulc membrane The epl 
infuum la papilliform and contain* fl«^eral Ja>era of ccIIa * 430 
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These aie the cells that Ime the allantoic cavity Hyper¬ 
plasia and metaplasia weie obseivecl The chaiacter of the 
epithelium changed fiom a thin single layei squamous epi¬ 
thelium to a wildly gi owing multilaveied columnai epithelium 
On occasion portions of the epithelium appealed undifferen¬ 
tiated, losing its epithelial nature and in some respects resem¬ 
bling tumoi tissue (see Fig 6) 


p^;.,v. 

.. ">. 

'• '.It' > 


. M . * / t , t J 


Th'^'^S Incubated 16 da>8 and three 
Portions of the entorie^m T!**® ohorloallantolc membrane has 
has formed a growth tha?re1,embfoTtJjJifo;°?,Uue 

cSiiFH “if™ 
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were observed at 9G hours The epithelium apparentb Ijccame 
friable, and portions of it were frequently sluffed Sections 
made at this time showed patclies of membrane witliout epi¬ 
thelium 

At 90 hours and later the middle portion of the membrane 
became filled w itli increasing quantities of connective tissue 
The adenoid itself underwent a considerable change, as a 
result of tlic grafting procedure At first tlie lymph follicles 
were filled with IjTnphocjdes At 48 and 72 hours tliere was 
evidence that the graft was being invaded bj embryonic blood 
vessels, and chick erythrocytes were seen in these vessels 
Limiphocytcs decreased in number Ton days after grafting 
and a day or two before hatcliing the graft w ns highly vas- 
culanzed, filled witli new blood vessels and virtually devoid 
of lymphatic tissue 

The grafting procedure, as well as the development of the 
graft, proceeded without a deleterious effect on the embryos 
Chicks hatched in good condition at about the same time as 
the controls without adenoids. 

In regard to this phenomenon the following obseiwations 
have been made It was found that the method of placement 
of tissue was important The adenoid hssue is general!} in 
cubated in an antibiotic solution foi on hour and then it is 
cut into several small pieces One piece is added to each egg 
If the surface epithelium of the adenoid was placed next to 
the membrane, the graft did not fuse with tlie membrane and 
no stimulation of entoderm occurred It was necessary to 
place a newly cut surface adjacent to membrane for a suc¬ 
cessful graft. 

During the course of tlie work we wondered whether the 
increase in the number of cells of the entoderm was due to a 
stimulation by some soluble factor elaborated by the adeiwid 
that diffused into tlie membrane, or whether it was acta 
ally the migration of adenoid cells to the entoderm The next 
two experiments indicated that the apparent stimulation was 
not migration of ceUs but was caused by some soluble element, 
cither present in the adenoid or secreted by It. 
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The filst expeiiment examined the possibility of migiation 
of cells Adenoid tissue was incubated fiist in a vital stain, 
trypan blue, and then grafted to the chick embryo The stain 
labeled the adenoid cells by dveing them blue The degiee to 
which they migiated into the embiyonic membiane could be 
observed, meiely bv examining sections of the membiane un¬ 
derlying the giaft foi blue stained cells 

Blue mateiial of adenoid oiigm was obseived in the middle 
01 loose connective tissue aiea of the choiioallantoic mem¬ 
brane The cells containing the stain appeared to be phagocy¬ 
tic cells The natuie of this expeiiment vas such that it could 
not distinguish between phagocytes of adenoid oiigin that 
had migrated to the embiyonic membiane and phagocytes of 
embryo origin that had engulfed adenoid mateiial The most 
important fact brought out by this experiment was that blue 
stained cells never weie obseived in the entodeimal layer of 
epithelium This indicated that the apparent stimulation of 
of epithelium was not caused bv a migration of adenoidal cells 
from the graft 

A second series of experiments weie peifonned to deter¬ 
mine whether the intact adenoid segment was lequiied for 
epithelial stimulation Accoidingly, extiacts that weie free 
of cells and tissue homogenates wei e pi epai ed fi om adenoids 

oti of these substances pioved to be active, however, the 
stimulation induced by extiacts was not as great as with the 
intect adenoid These results suggested that this factor was 
ei ler a small foreign substance that was present in the ade- 
noid at time of grafting, such as a viius, or was a soluble 

su s nee elaborated by the adenoid tissue, such as a hormone 
or growth factor 


effort was made to demonstrate a transmissible 

j since om laboiatoi-y was oii- 

saJoiSr ™ attempts have been un 

successful, no agent has been isolated 

tisI^esIX'"'?'''' Tf adenoid Several 

human tonsils and corneas of 

skin and miiHolp ^ Othei laboratories have employed 

e in similar procedures apparently without 
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producing an effect on the allantoic entodemial cells The 
activity does not seem to be an inherent property of lymphoid 
tissue, although ive ha\c not tested all sources of sucli tissue 

A disturbing factor that has troubled us is that all adenoids 
do not possess epithelial stimulation activity Roughly, 40 
to 60 per cent of all adenoids grafted \\ ere active, 90 per cent 
of the grafts were successful, but only about half of these 
proiluced changes in the allantoic entoderm We do not know 
why adenoids from certain normal individuals possess ac 
tivity and adenoids from others do not. Failures could not 
be correlated witli the age of the donor Epithelium stimula¬ 
tion was observed with adenoids from young children, ado¬ 
lescents and young adults Failures could not be related to 
the differences of sex. Time of the year may be an influenhal 
factor The percentage of adenoids having the stimulation 
factor was higher for those examined dunng the Winter than 
those for the Summer months, however, the differences may 
not be significant 

At the start of the adenoid phase of our investigation it 
seemed impoi'tant to explore the phenomenon of epithelial 
stimulation because of its possible relationship to the cancer 
problem Information regarding factors that stimulate or 
limit cellular growth would certainly be of value in the ulti 
mate understanding of carcinogenesis Carcinogenesis, vita 
mm, hormone and virus have been considered as the possible 
etiology of the epithelium stimulation 

Because the epitlielium undergoes neciosis after four days 
and apparently never develops an invasive oi malignant prop 
erty, the tlieory of a carcinogenic activity of adenoids has 
been temporarily discarded Vitamin A produces marked 
changes on squamous epithelium in tissue cultures stimu 
lating growth of the cells and changing them to columnar 
ciliated cells It is also well known that certam hormones 
produce tremendous cyclic proliferative changes in the endo¬ 
metrium of the female Both of these possibilities have been 
considered The fact that homogenates and extracts of ade¬ 
noid tissue are active is consistent with hormonal or vitamin 
stimulation, however, the sporadic behavior, that is the dif- 
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feiences obseived between diffeient adenoids, militates against 
this thesis 


Most of the obseived data is consistent with a viral etiology 
as the cause of the epithelial stimulation The very eiratic 
nature of the adenoids can be accounted foi on the basis that 
ceitain ones haiboi a latent oi masked viius Adenoids pos¬ 
sessing activity would be those containing vuus, adenoids 
without activity would be devoid of \nius Accoiding to 
Riveis in his text, stimulation of epithelium, followed by ne- 
ciosis, IS consistent with the pathogenesis of virus infection 
of cells This has been observed with ceitain animal viruses, 
as well as with vaccinia virus 


The pioduction of pathology in the allantoic membrane, by 
employing inocula of eithei extiacts oi tissue homogenates, 
fortifies the viinis thesis Weie it not for the fact that the 
transmission expeiiments weie negative the thesis of viius 
etiology would be higlily plausible The results of an investiga¬ 
tion that was reported lecently may piovide the answei to 
oui negative experiments 

Huebner® and Ins associates at the National Institute of 
Health, and in collaboiation with a gioup at Johns Hopkins, 
have been isolating vuuses fiom the nose and thioat Ovei 
100 strains of what they tenn adenoidal-pharyngeal-conjunc- 
tival agents have been isolated by them, 43 strains have been 
isolated from adenoid and tonsillar tissue lemoved suigically 
from normal individuals These agents aie chaiacterized as 
cytopathogenic for HeLa cells in tissue culture 


A peculiar phenomenon is that the adenoid viius can not 
be isolated directly by cultunng of these HeLa cells because 
1 IS in a masked fonn in the adenoid tissue It is fii’st 
necessai-y to ^Iture the adenoid for prolonged periods m 

0 er u es unmasks the virus, and it then can readily 
be grown in HeLa cultures 

Piovides a possible explanation for our 
™ h a'"’" transmit epithelium stimulating 

?h“^te| b^ Hefner ^ 
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NEW YORK EYE AND EAR INFIRMARY 
ALUMNI ASSOCIATION DINNER 

A subscription dinner honoring Edgar B Burchell, D Sc. 
on the completion of 60 years of distinguished service at the 
New York Eye and Ear Infirmary, will be given on June 10 
1955, at the 7tli Regiment Mess, 643 Park Avenue, at 67th 
Street, New York City Cocktails and recephon at 6 30, dinner 
at 7 30 F M For further Information write to Dr Joseph H 
King Secretary-Treasurer, Alumni Association New York 
Eye and Ear Infirmary, 218 Second Avenue, New York City 



SECONDARY RADICAL NECK DISSECTION * 


John J O’Khefd, M D , 

Philadelphia, Pa 

Failiues m the suigical management of cancel of the larjmx 
aie commonly obseived as eithei local lecmiences oi as 
legional metastases Local lecuiiences usually occui when 
the magnitude of the piimaiy opeiation is less than total 
laiyngectomy, je, following any foim of coidal resection, 
such as the laiyngo-tissuie opeiation, oi the endolai'yngeal 
lesection technique Failures following lai’jmgectomy may 
occui as local lecunences hut occui mostly as ceivical metas¬ 
tases Such metastases less fiequentlj are the mannei in 
which thyiotomy failuies aie also fiist manifested Needless 
to say, in many instances the fiist indication of failiiie in 
the tieatment of tlus malignancy is made thiough the identi¬ 
fication of a 1 emote oi oigan metastasis, legardless of the 
type of pnmaiy opeiation 

Recunences within the lai'ynx, following thyiotomy, indi¬ 
cate inadequate suigical lesection of the piimaiy coidal 
lesion'-^ Oidinaiily a moie ladical technique, laiyngectomy, 
IS employed as the collective measuie foi this type of recui- 
lence, but it may be that a leyision of the initial thyiotomy 
can effectively 1 esect this lesion Fuithei consideiation of this 
type of failuie is not lelevant to this study It is of peitinent 
importance, howevei, to accept as fact that the detectable 
piesence of ceiwical lymph nodes following operation for 
cancel of the larynx constitutes presumptive evidence of 
malipiant metastases Immediately one must appieciate the 
gieater seiiousness of this failure, as compaied to local lecui- 
lence, foi now the disease has extended beyond the confines 
of the laiynx and is thieatenmg general body dissemination 
It must be undei stood that in such cii cumstance, if cuie is 
to be obtained it can be only thiough wide field ladical neck 
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varying between 13 pei cent and 20 per cent m laige series 
of cases Local recuiiences obMously aie due to incomplete 
lemoval of the initial lesion Secondal'^ surgery in these 
instances, depending upon the extent of the recurient giowth, 
consists eithei of a levision thyiotomy oi of a laryngectomy 
Statistics lelative to this type of coirective surgeiy are not 
pertinent to this issue Local metastases, on the othei hand, 
do not leflect on the inadequacy of the piimaiy’^ surgery, and 
although less fiequent in occunence, pose a more serious 
problem Radical neck dissection, usually combined nith 
laryngectomy, is the only suigeiy suitable to this contingency 

LARYNGECTOMY 

Cordal growths which fail to conform to the definition 
stated as acceptable foi thjTiotomy, and/oi lesions oiiginating 
on the epiglottis, the sub-glottic area, oi the aryepiglottic 
fold, but without evidence of extension eithei to the lateral 
pharyngeal wall, the base of the tongue, oi of regional or 
remote metastases, are suitably selected for primaiy lai'yn- 
gectomy \\^ien we lesort to larjuigectomy according to this 
definition it, too, is accompamed in many instances by a rea¬ 
sonably high cuie rate 

Recent statistics^" leport that failures following piimary 
laryngectomy, noted as legional lymph node metastases, occui 
in from 20 to 30 per cent of cases, yet little is reported in the 
literatuie concerning the ultimate disposition of these pa¬ 
tients, othei than the fact that they are then subjected to 
either irradiation therapy oi to neck lesection 

these and cunent statistics also reveals 
that surgical failuies following laiyngectomy are of a higher 
incidence than are those following thyiotomy The reason 
or tms is apparent when one lealizes that with moie exten¬ 
sive lesioM necessitating more radical piimary operations, 
the more likely it is that metastases aie present but undetect¬ 
able at the time of initial opeiation As applied to the clinical 
picture of rancer of the laiynx it is apparent also that as one 
IS obliged to advance from the operation of laryngofissure to 
a o aryngectomy as the initial surgical procedure, pri- 
ma^ cures are less feasible, and the probability of legional 
metastases is increased 
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INDICATIONS AND TECHNIQUE 

The indication for secondary radical neck dissection con 
sista cssentiallj of the presence of cer\ ical motastases follow¬ 
ing operation on the larjnix for carcinoma To qualify tins 
indication, it siiould be added that sucli cervical masses sliould 
be relatively mobile, that there be no evidence of remote metas- 
tascs, that the general physical condition of the patient mil 
tolerate such an extensive procedure and that there Is no 
CMdcnce of residual carcinoma within the pharynx 

STATISTICS 

Tile follow mg cases of secondary radical neck dissection, 
71 in number, are the cases so operated ns representing this 
type of surgical failure selected from more than 1100 primary 
operations on the larynx for cancer tliere were 652 cases of 
laryngofissure and 613 cases of laryngectomy The 71 cases 
hero reported do not represent the total number of failures 
followung primary operation but only those which fitted the 
Indications for secondary radical neck dissection as described 
previously 


TABL® I 


Typo oC 

Primary Operation 

No 

SnrriTed P o Year 

Deaths 


11 

J 8 

4 6 

7 (636%) 

4 






60 

3 2 

8 (40 0%) 

33 

a (not CA.) 





l,*ryngectomy and 

QlftrV 

_ 9 

1 1 

i 8 (S«0%) 

3 

ToUla- 

_80 


84 (48 6%) 

81 


Of the thyrotomy failures exhibiting cervical metastas^ 
radical neck dissection was performed m 11 instances Of 
these 11 patients, seven are living and well five or more years 
postoperatively, and four are dead of cancer Of the laryn¬ 
gectomy failures similarly Identified by way of palpable cer¬ 
vical lymph nodes radical neck dissection was performed on 
60 such patients, of whom 24 are living and well five or more 
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varying between 13 per cent and 20 pei cent in large senes 
of cases Local recuriences obviously are due to incomplete 
lemoval of the initial lesion Secondary surgery in these 
instances, depending upon the extent of the lecurrent growth, 
consists eithei of a revision thyrotomy or of a laryngectomy 
Statistics relative to this type of corrective surgery are not 
pertinent to this issue Local metastases, on the other hand, 
do not reflect on the inadequacy of the primary surgery, and 
although less frequent in occunence, pose a more serious 
problem Radical neck dissection, usually combined with 
laijngectomy, is the only surgeiy smtable to this contingency 

LAEYNGECTOMY 

Cordal giowths which fail to conform to the defmition 
stated as acceptable for th 3 rrotomy, and/or lesions originating 
on the epiglottis, the sub-glottic aiea, oi the aryepiglottic 
fold, but without evidence of extension either to the lateial 
phaiyngeal wall, the base of the tongue, or of regional or 
remote metastases, are suitably selected for primary laryn¬ 
gectomy Wlien we lesort to laryngectomy according to this 
definition it, too, is accompanied m many instances by a rea¬ 
sonably high cuie rate 

Recent statistics'*® report that failures following primary 
laryngectomy, noted as legional lymph node metastases, occur 
in from 20 to 30 per cent of cases, yet little is leported in the 
hteratuie conceming the ultimate disposition of these pa¬ 
tients, othei than the fact that they are then subjected to 
either iriadiation therapy oi to neck resection 

Examination of these and cunrent statistics also reveals 
that surgical failures following laryngectomy are of a higher 
incidence than are those following thyrotomy The reason 
for tins is apparent when one realizes that with more exten¬ 
sive lesions necessitating moie radical primary operations, 
the more likely it is that metastases are present but undetect¬ 
able at the time of initial operation As applied to the dinical 
picture of cancel of the larynx it is apparent also that as one 
IS obliged to advance from the operation of larjmgofissure to 
that of laryngectomy as the initial surgical procedure, pri¬ 
mary cures are less feasible, and the probability of regional 
metastases is increased 
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INDICATIONS AND TECHNIQUE 

Tlie indication for secondnrj radical neck dissection con¬ 
sists essentially of the presence of cervical metastases follow¬ 
ing operation on tlie larynx for carcinoma. To cpialify this 
indication, it should be added that such cervical masses should 
be relatively mobile, that there be no evidence of remote metas¬ 
tases, that the general physical condition of the patient ivdll 
tolerate such an extensive procedure and that there is no 
eiidence of residual carcinoma within the pharynx 

STATISTICS 

The following cases of secondary radical neck dissection, 
T1 in number, are the cases so operated as representing this 
type of surgical failure selected from more than 1100 primary 
operations on the larynx for cancer there were 552 cases of 
laryngoflssure and 613 cases of larvngcctomy The 71 cases 
here reported do not represent the total number of failures 
following primary operation but only those which fitted the 
indications for secondary radical neck dissection as described 
previously 


TADUB I 


Type of 

Primary Operation 

No. 

SnrrlTeil P o Tear 

Deaths 

ThTTOtOTOT 


2 

3 

4 5 






7 ( 63 6%) 


Uiryneeclomy ... 

An 



6 24 (40 0%) 

23 





a (not CA) 

lArynKectomy and 

Qlock DlaawHnn 

Tntflls 

. 9 

__80 

1 

1 

2 8 (33 0%) 

31 (13 6%) 

2 

81 


Of the thyrotomy failures exhibiting cervical metastases, 
radical neck dissection was performed in 11 instances Of 
11 patients, seven are hving and well five or more years 
postoperatively, and four are dead of cancer Of the laryn- 
gect^y faflures similarly identified by way of palpable cer- 
vical Imph nodes, rascal neck dissection was performed on 
60 such patients, of whom 24 are living and well five or more 
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j'eais, and 11 for less than five years following then secondaiy 
opeiation, 23 are dead of cancer and two of causes unrelated 
to cancer 

In addition to these cases, there were also operated upon 
nine patients with nretastases occurring to the contralateral 
side of the neck following the procedure of one-stage laryn¬ 
gectomy and radical neck dissection Of this group of nine, 
three are living and well for a period of five years or more 
and four for a period of less than five years follownng then 
second operation, two are dead of cancer i 

DISCUSSION 

Secondaiy radical neck dissection in the treatment of cancer 
of the larynx is a procedure devised to salvage primary sur¬ 
gical failures manifesting regional metastases In evaluating 
the failures so operated, of first significance is the fact that 
by means of this operation lives are saved This is the pri¬ 
mary consideration in the treatment of cancer in any part 
of the body Secondarily it is also appreciated that the inci¬ 
dence of '’ervical metastases increases dii ectly with the extent 
of the primary lesion 

The results to be derived from this evaluation are that 
fii st, following primary laryngectomy, cervical metastases have 
occuned in a relatively large percentage of instances—20 
to 30 per cent This bespeaks principally of inadequate pri¬ 
mary surgery, thereby signifying the need and rationale for 
the teclinique of the one-stage laryngectomy with radical neck 
dissection The one-stage combined operation is positively 
indicated wherein ceiwical nodes are palpable at the time of 
initial opeiation, and relatively indicated where, because of 
the extent or position of the carcinoma, one suspects the 
presence of or anticipates the early development of cervical 
metastases It is only by accepting this combined procedure 
as a primary operative teclmique that the incidence of metas¬ 
tases following surgery for cancer of the larynx will be 
reduced Second, of the failures manifesting cervical metas¬ 
tases which comply with the indications for secondary radical 
neck dissection, although a large propor’tion of these patients 
are salvaged by means of this secondaiy operation, more cases 
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would be found suitable if their mctastascs were diagnosed 
before fixation occurred Experience has showTi that surgery 
cannot completely resect cervical metastatic masses that are 
fixed to the underlying bony structures Third, the limita¬ 
tions of secondary surgery to effect cure in some cases of 
local metastases, togctlier with the complete inoperability 
of remote metastases, emphasizes the unjustifiable attitude 
sometimes assumed in reserving one operative procedure in 
the event of failure of the first procedure The fate of such 
patients too often is determined long before secondarv sur¬ 
gery IS attempted 


SUMMARY 

An evaluation of the failures of primarj surgery of the 
larynx for cancer is reported, with special consideration as 
to the cause of such failures 

The surgical management of cervical metastases is do 
scribed, together with the results obtained in 80 cases of sec¬ 
ondary radical neck dissection 

It is defined that secondary radical neck dissection, as a 
salvage procedure, is warranted and rewarding 
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OTITIS MEDIA—THEN AND NOW *t 

F W Davison, M D , 

Danville, Pa 

The purpose of this papei is to compare the results of treat¬ 
ment of otitis media in the pi e-sulfa, the sulfa and the pem- 
cilhn peiiods, and to summaiize what we think are the best 
methods of ti eatment available at the present time The data 
presented aie deiived fiom oux expeiience in the Department 
of Otolaryngology at the Geismger Memoiial Hospital since 
1932 Table I shows the dramatic reduction in the numbei of 
mastoid operations 


TABLE I 

decreasing incidence op "SIMPLE” MASTOID OPERATIONS 
AT THE GEISINGER HOSPITAL 


Year 

Pcnod 

No Cases Acute 
Otitis Media and 
Mastoiditi*; 

No ‘'Simple ’ 
Mastoid 
Operations 

Per Cent 
RcqmrioJT 
Mastoidectomy 

1937 

Pre-suUa 

_ .202 

119 

58 9 

1943 

Sulfa_ 

_ -.282 

74 

26 2 

1946 

Smill dose 
penicillin. _ _ 

—247 

10 

40 

1949 

Large dose 
penicillin_ __ 

_ _ _ 189 

5 

27 

1950 

(1-.3 million 
units daily)_ _ 

- 15S 

9 

57 

1951 

(1-3 million 
units daily)_ 

-109 

1 

09 

1962 

(13 mUllon 
units dally)_ 

-J.10 

3 

27 

1963 

Larger dose 
penicillin_ 

-„122 

0 

0 




1964 

(6-10 million 
units dally)_ 

-- 65 

2 

30 
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Someone mn> possiblj comment tbat the percentage of 
mastoid operations in tlie earlier jears was much too lugh I 
do not think this comment is valid, because my indications 
for maatoidectomj have remained the same This senes does 
not include acute exacerbations of chronic mastoiditis nor does 
it mclude radical or modified radical mastoid operations Dur¬ 
ing the past four years no have done 81 radical and 28 modi¬ 
fied radical mastoid operations 1 think the companson over 
a penod of years is valid, because these patients came from a 
stable community They came to the hospital because their 
symptoms had not been cleared up with the methods and drugs 
utilized by the familj physician In each period the family 
physician had at his disposal the same drugs which were 
available to us, but in most instances the drugs were used in 
smaller doses and for too short a penod of time 

Over this penod of 18 years the number of patients ad¬ 
mitted to our service for all types of disease has slowly tii- 
ereaeed until 1964, when over 1,000 patients were admitted 
to this service This was 8 6 per cent of all hospital admis 
sions The decreased number of patients admitted during 
the last four years for treatment of acute otitis media and 
mastoiditia would seem to be evidence that the family physi 
cmn is cunng a higher percentage of these patients than he 
did during the preceding years 


TABLE n 


DEATHS FROM COMPLICATIONS OF OTITIS MEDIA— 
PR&SULFA PEIHOD 


19S2 

1DS3 

IMl 

1935 

1936 

1937 
1989 


Septicemia ( 1 ) MenlDgiUa (3)_ 4 

Meningitis_ 3 

Meningitis _ 1 

Septicemia _ 1 

Mcnlngttls (3) NepbrltlB ( 1 )_ 4 

Brain abscess__ 3 

Meningitis (2) Brain abscess 3 


ATemge number ot admlBBlonB per year—737 

Tables II, III and IV show the decreasing death rate from 
the compUcations of otitis media Note that since 1950 there 
have been no deaths Since 1940 I have not used the sulfona- 
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nude diugs except for patients with meningitis, therefore 
our low moitahty late since that time can properly be at¬ 
tributed to the judicious use of penicillin 


TABLE m 

DEATHS PROM COMPLICATIONS OP OTITIS MEDIA- 
SULFA PERIOD 


1939 

1940 

Meningitis _ _ _ _ 

Meningitis _ - _ 

-2 

1941 

1942 

1943 

Meningitis _ ___ __ 

0 

1944 


0 

6 years 

Deaths 4 


Average number of admissions per year—721 


1945 

1947 

194S 

1949 

1950 
19ol 


TABLE rv 

DEATHS PROM COMPLICATIONS OF OTITIS MEDIA- 
PENICILLIN PERIOD 
Meningitis _ ____ 


Meningitis (1) 
■1954 _ 


Brain abscess (1) _ „ _. 


10 years 


Average number of admissions per year—948 


_ 1 
0 

- 0 

0 

_ 0 

— 2 
0 


Deaths 3 


The fact that penicillin is superioi to the sulfonamide drugs 
Mas also well demonstrated by Wilcox “ Of the 247 patients 
with acute otitis or mastoiditis in Wilcox’s 1945-1946 series, 
118 were first treated with sulfadiazine, because at that time 
penicillin was comparatively expensive In 42 per cent of 
these cases, use of sulfadiazine was discontinued, and penicil¬ 
lin was administered either because the infection failed to 
improve or because signs of sulfonamide intolerance devel¬ 
oped It IS surprising that the results of penicillin theiapy 
were good, as judged by 1945-1946 standards, because only 
0,000 to 50,000 units were given intramuscularly every three 
hours, however, that was in the days before many organisms 
ad become relatively resistant to the action of penicillin 

Davis and McDeimott^ state “The introduction of moie 
potent and less toxic agents has relegated the sulfonamides 
to the role of di ugs useful in only specialized situations ’’ 
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House* m 1946 presented sin interesting compnrison of the 
results of treatment of otitis media befoic and during the 
sulfonamide period In his 1985, or pre-sulfa senes, 45 9 per 
cent of the patients required simple mastoidcctom> In Ins 
1943 aeries of cases, treated Mlth one of the sulfonamide 
drugs 17 6 per cent of the patients required simple mastoid¬ 
ectomy 

It should be realised that acute otitis media and acute mas 
toiditis are not tno separate and distinct processes There is 
some degree of mastoiditis with even otitis media which has 
persisted for more than three or four dajs If this mental 
picture were ftrmlj planted in the minds of all physicians 
treating otitis media I think there would be less tendencj to 
delay early myringotomj and earlj administiation of one of 
the antibiotics 

Rutherford' makes some biting but well-founded comments 
as follow s “The complacent acceptance of the antibiotics ns 
a cure-all in acute otitis media has led to a state where the 
younger pediatricians do not know the art of cleansing the 
car canal, of obsendng and recognizing the clianges in the 
tympanic membrane which indicate pathologic conditions in 
the middle ear, or how to do a mynngotomj ’’ "In fact, some 
of these joung men and women have been taught tliat myrin¬ 
gotomy IS not onl> an unneccssarj procedure but also one to 
be avoided because it injures and scars the tympanic mem 
brane, although spontaneous rupture of the drum under anti 
biotic therapy apparently is not considered harmful They 
do not differentiate between suppurative and non-suppurntive 
acute otitis media," 

The obvious answer is that otitis media should be treated 
only by those physicians who have the manual skill to cleanse 
the canal adequately and to determine by use of the jmen- 
ntahe ostoecopc whether or not there is fluid in tiie middle 
ear In my opinion fluid m the middle ear, whether it is sup 
purative or non suppurative, should <dwava be evacuated by 
myringotomy and aspiration. I think following myringotomy 
the e-vudate in the middle ear should be eiacuated with a small 
spot suction tube I prefer a glass tube because it shows me 
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the chaiactei and quantity of fluid removed It also furnishes 
a reliable sample of exudate for smears and cultures 

Rutheiford^ also states “Natuial immunity may not be 
acquiied when diugs are used and the oiganisms may regain 
their foimer activity when the drug is discontinued ” This 
in my opinion is a theoretical consideiation which should not 
detei us from eaily administiation of penicillin The almost 
complete elimination of simple mastoid opeiations all over 
the countiy since the introduction of penicillin would seem 
to be sufficient evidence to warrant continuation of its use 


It seems pointless to aigue whethei use of penicillin is 
superioi to use of myringotomy oi vice versa The sensible 
attitude IS to employ both measuies as soon as the diagnosis 
IS made During the last ten yeais I have not had to perform 
a mastoidectomy for any patient who came to me foi initial 
tieatment of the otitis media 


Men in our department have done only six simple mastoid 
operations duiing the past foui yeais The indication for 
operation in foui cases was subpeiiosteal abscess, in one 
case facial paralysis and in one case meningitis The history 
of each case indicated that myringotomy had not been per- 
foimed and that penicillin had not been used or, if used, was 
given in small dose That bungs up the question of what is 
an adequate dose of penicillin Obviously, natural resistance 
plays a majoi role in contiol of all infections, and if resist¬ 
ance IS good relatively small doses of any antibiotic may be 
effective 


The site of the infection as well as the degree of penicillin 
sensitivity of the infecting organism must be taken into ac¬ 
count in determining the size of the daily dose and the dura¬ 
tion of tieatment There is something about infections m 
bone-surrounded cavities which makes them respond poorly 
and slowly to average doses of penicillin Probably it is the 
fact that inflammatory swelling of soft tissues surrounded 
by bone constricts the blood supply to these tissues 


I agree with Eagle'' and associates, who suggest that A 
large dose may promote the penetration of penicillin into 
walled-off foci of infection, which are only slowly equih- 
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bnled with the tissue fluids, and into which peniciilm miRht 
not diffuse in adequate concentration aftci a small dose which 
provides a low head of pressure for a relativelj brief period ” 

It is with this thought in mind that I have used fortified pro¬ 
caine penicillin ever since it has been available, and our re¬ 
sults have been so gratif jnng that I shall continue its use 

A common but frequently ineffectual program is one injec¬ 
tion of penicillin followed bj penicillin b\ month for thi'cc or 
four dajs Onlj one-fifth of the ponicilhn taken by mouth 
18 absorbed, so it seems rather foolish to rely on this mode 
of administration We see many patients who liavc not been 
cured by small doses, but who do respond promptly to three 
or five million units of fortified procaine penicillin daily if 
Hub dose is continued for five to eight davs 

In reviewing the charts of our last 25 patients I find that 
we usually give 8,000,000 units dailv for children under six 
years of age and 6,000,000 units daily for those over bi\ years 
of age Some of the adults were given 10,000,000 units daily 
because they had mastoid tenderness Several who had marked 
tenderness and edema over the mastoid process were cured 
without operation Two of these 25 patients had infections 
due to a staphylococcus which grew on the five-unit penicil 
lln plate, so they were treated with erythromycin 2 Gm daily 
for a period of seven days, with prompt resolution of the 
Infection 

Incomplete resolution can be determined if one uses a pneu¬ 
matic otoscope Impaired mobility of the drum is an indica- 
hon for repeated myringotomy and aspiration of the exudate 
in the middle ear The so-called • masking effect” of the nnb- 
biotics is no problem for the man who is experienced in tho 
Use of these procedures A normal audiogram is additional 
evidence of a normal middle ear 

In order to dimmish the tendency for emergence of resistant 
strains it is desirable to prescribe from the outset a dose 
schedule sufficient to insure maintenance of an optimum con¬ 
centration of the antibiotic lu the body fluids until clinical 
symptoms of the infection subside After the symptoms have 
subsided it is advisable to continue use of the antibiotic for 
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a peiiod of 48 houis and then discontinue its use without a 
tapeimg off peiiod Only two of the 25 patients lequiied 
5,000,000 units a day foi as long as 12 days 

Regal dless of all that has been said about the value of in 
vitio sensitivity tests, the leally dependable means of assess 
ing the effect of an antibiotic in a given case is the theiapeu- 
tic lesponse It is a faiily leliable lule that if an adequate 
amount of the light antibiotic is adminsteied, maiked clinical 
impiovement will be evident within 48 houis If such is not 
the case, m mti o sensitivity tests should be made if they have 
not alieady been done 

I have used teti acychne foi a few patients, but not enough 
to be confident that it is as effective as penicillin for the 
aveiage patient with otitis media and early mastoiditis Most 
cases of otitis media ai e due to one of the Gi am positive cocci, 
and in oui expeiience, penicillin if given in laige enough dose 
and by intiamusculai injection, is still the diug of choice for 
tieatment of most of these infections If the in vxtio sensi 
tivity tests show that the oiganism is a staphylococcus which 
glows on the five-unit penicillin plate, I then use eiythro- 
mycin 

A review of the chaits of 25 cluldien with acute otitis 
media showed that 76 pei cent had an enlaiged adenoid This 
fact coupled with the liistories of children whose lepeated 
attacks of otitis media ceased following adenoidectomy mdi 
cates than an enlaiged adenoid is one of the factois piedis- 
posing its owner to the development of otitis media Thiity- 
two per cent of these 25 also had the alleigic or atopic 
constitution This, I believe, is another of the factors pre¬ 
disposing to the development of otitis media, because 10 per 
cent IS the incidence of the alleigic constitution in the general 
population 

Foi a long time I have been skeptical about the effective¬ 
ness of glyceime eai diops, because I have seen so many pf^- 
tients who were not cuied by then use The highly coloied 
advertisements which we all leceive frequently imply that 
the “highest specific gravity glycerine” will extract fluid fiorn 
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the middle ear through an intact dium bi osmotic action 
To test the lallditj of this idea last summer m\ son and I 
used tliree anesthetized cats as experimental animals 


aif pjrt <f Ion/ wll totwoen 



Klc 1 Tlio Blood tultf In tht extnrnnl autlU r> caniil cohlaind BUcorlne 
Tim mlddlB ear wno DlIoO with mlnred normnl ouU flolutlJn b> InJoctlnK U 
od dhown In the eiafcmm. 


Using the same illumination and magnification one does 
tor a mastoid operation in the human we removed the mas¬ 
toid cortex and with a hypodermic needle iniected normal 
salt solution colored with methylene blue into the middle ear 
thiough the thin plate of bone separating Uie mastoid cavity 
from the middle ear The blue-tinted fluid was clearly \isible 
through the translucent drum, and no could thus be certain 
that there were no air bubbles preventing intimate contact 
between the fluid and medial surface of the dnim Tlie auri¬ 
cle was removed and a snugly fitting gloss tube was inserted 
into the external ear canal The ‘cuff” of the membranous 
canal was tied with a purse string suture to insure a water¬ 
tight joint The “highest specific gravity” gly cenne was used 
to fill tlie external ear canal and the glass tube inserted into 
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it The height of the glyceiine column was measuied at that 
time and then one hour latei 

In each of the thiee expel iments the fluid column rose only 
2 mm dm mg a peiiod of one houi After measuring the in 
teinal diametei of the glass tube we calculated that 0 014 cc. 
of fluid had been added to the glyceiine alieady present m 
the external canal and glass tube Some of tins fluid undoubt¬ 
edly came thiough the dium because in two cases, after one 
houi the glycerine had a slight bluish tinge The quantity of 
fluid exti acted from the middle ear over a period of one hour 
was so small that I would hesitate to recommend glycenne 
ear drops as a means of evacuating fluid fiom the middle 
ear 


CONCLUSIONS 

1 Suigical mastoiditis can and should be prevented by 
early myiingotomy and by early and continuous administra¬ 
tion of laige doses of one of the antibiotics, perfeiably peni¬ 
cillin by inti amusculai myection 

2 The effective dose is usually 3,000,000 to 5,000,000 units 
daily, but some cases may lequire as much as 10,000,000 units 
daily 

S Use of the antibiotics should be continued until the ap 
pearance and mobility of the drum are normal, usually five 
to eight days 

4 Recuirence of exudate in the middle eai lequires re¬ 
peated myiingotomy and aspiration, using a spot suction 
tube 

5 Glyceiine eai diops are a very pooi substitute foi my¬ 
ringotomy and aspiiation 

6 The incidence of acute otitis media is higher m children 
having an enlaiged adenoid 
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7 The incidence of acute otitia media is higlier m ciiildren 
having the allergic or atopic constitution 
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CORRECTION 

In the paper ‘‘The Control of Post Operative Bleeding with 
Adrenosem” by Dr Capers B Owings, published m The 
Laryngoscope for January, 1966, an error appears. On page 
23 the paragraph ‘Adrenosem has showui, etc,” should read 
Adrenosem has shown no cumulative effect on human sub¬ 
jects treated for over two years and no toxic effects attribu¬ 
table to the drug 'There is a high index of therapeutic safety 
at the usual dosage levels, and there seem to be no contmin 
dications ' 

This also applies to the reprints of the paper 
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introduction 

The lelationship ot sums disease to systemic diseases has been 
a tionblesoiuc and confusing pioblem, in fact, the eutiie concept 
of toci of infection’ of the uppei icspiintoiT tinct has been qnes 
tioned otten by inteinists and pedintiicians The leason for this 
changing Mewpomt must be that the lesults of theiapy haie been 
uufavoiable It is oui opinion that ihinologists liaAC been laigely 
lesponsible for much of tins confusion We think that rhinologists 
111 the past have consideicd nppei lespiintoij disease too fiequentlv 
as foci of infection, when no leal infectious process evisted 

Foui yeais ago, a chnical leseaich unit, including an allergist 
and a bacteiiologist, was foimed in the Department of Otolarvn 
gology at The 3Iount Sinai Hospital to study paiticularly the 
relationship ot nasal and sinus disease to systemic diseases This 
group finictioned in a special clinic one moiuing a week for thiee 
jeais The purpose of this study was to use piecise and bacteno- 
logically valid criteria of infection ns offered b-^ Goldman to 
determine the presence oi absence of infection 

In this paper we shall piesent oui findings in bronchial asthma, 
which was the largest group ot cases studied We shall tiY to shoiv 

“ Read at the meeting of the Eastern Section of the American Laryn 
gologrlcnl Rhlnologlcal and Otologlcal Soclet.\ Inc Phlladelpnia 
Jan 7 1965 

t From the Otolarj ngologrical Service and Department of Mlcroblologj 
The Mount Sinai Hospital New "iLork, 

Editor s Note This ms recel\ed in The LiRr\ngoscope Office and accepte 
for publication January 23 1956 
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Eighty-two of the patients ref ex red to the clmic had a complete 
allergic and hacteiiologic study and, therefore, aie included in this 
lepoit Pitt'S eight patients showed no evidence of clinical sena 
tivit-y, and then skin tests weie either completely negative or gave 
onh scattered slighth positive reactions Thev^ vveie, therefore, 
placed in the group teimed ‘intrinsic asthma” 

Twentv-foui patients showed definite clinical sensitivity, and 
then skin tests showed maikcd positive leactions They were placed 
in the gioup teimed ‘‘extiinsic asthma” 

An additional studv was made in a gionp of 16 patients with 
intiniMc asthma who show'cd thickened mucous membiane of the 
sinuses on X-raj”^ examination The membianes were removed at 
ladical antnim opciations, or by^ trephine biopsy Cultural and 
mieioscopie examinations vveie made of the sinus secretion preoper 
ativelv The membianes weie tntuinted and cultuied on blood 
agar plates and in broth Thev w'cie sectioned seiially and pre 
pared foi both histological studv' and foi demonstiation of bac 
teiia 

A follow-up studj of sinus suigery in 61 asthmatic patients is 
included These patients had been selected foi opeiation because 
ot persistent sinus disease with abnormal membiane In one gioup 
ot 30 cases, sphenoethmoidectomv and intiaiiasal antiotomj were 
peitoimed In the second gioup of 31 cases, these pioceduies were 
supplemented by radical antium operations 

observations 

1 Bactoiology of Simis Seciehon tn Asthma 

Bacteriologic studies weie made on the antial secietions of 82 
patients The secretions were steiile m 12 instances, jaelded non 
pathogens in 21, potential pathogens in 35, and pathogens m 14 
(See Table I) 

Among the intrinsic group of 58 patients, the antral secretion 
was sterile or showed non-pathogens in 19, yielded potential patho 
gens in 26 and pathogens m 13 Among the extrinsic group of 24 
cases, the antral secietion showed no micro organisms oi non 
pathogens in 14, potential pathogens in iime and a pathogen in one 
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BniwHl on the cultural niia micnwcoiiic cnlorin vvc hn\c cstnlt- 
lishcj, 30 of the 62 pnticnti! nhowcd ctidcncc of Buww infection 
(‘tec Tohlc II) Amont? the 58 iirtrinaic discs, 25 hail sums infec¬ 
tion and 33 n era free from infection Amoiip the 24 estrmsic discs, 
fli c hail sinus infection nnil 15 were treo from mfeetion 


TABLE I 

DACTEKIOLOOV OF PARANASAL SINUSES IN BRONCHIAL ASTHMA 



Storilo 

Non- 

pAthos«nf 

PotenlUl 

Pathoficns 

Pathogens 

68 Intriwlc 

CftWX 

9 

10 

26 

18 

2< Extriosit 
ea«es 

3 

ii 

9 

1 

Total—S2 Caaea 

12 

21 

36 

li 


TABLE H 

PARANASAL SINUS INFECTION IN BRONCHIAL ASTHMA 



"Without Sinus Infection 

With Sinus Infection 

68 Intrliuic 

as 

26 

cues 



24 Ertrinric 

19 

5 

cues 



Total—S2 Cases 

52 

30 


In Bummnrj, infection was prcueiit in less than half of the in 
trinslc group and in about 20 per cent of the extrinsic group The 
absence of infection In the majontr of intrinsic cases is noteworthi 
because intcetiou is frequentlj- olfered as the most piobablo causa 
tiic factor in this form of bronchial asthma. 
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2 Long To m Bactcnologic Ohsei vaitons of Sinuses vi Asthma 

Om stiich ol these asthmatic patients ovei a thiee jeai period 
peimittecl us to obtain a long teim baeteiiologieal perspectiie in a 
numbei of patients, seveial ot ^\honl had had piemous sinus suigeii 
(See Table III) The following aie illustiative 

Cases 1 and 2 demonstrate that pathogens mai be isolated from 
the sinuses tor a bxicf period of time and then not he lecoieied for 
months theieattei These eases stionglx suggest that such mfec 
tions weie tiansieiit ui chaiaetei Then presence or clear mg had 
no influence on the couise of the asthma 

Case 3 illustiates the multiplieiti of pathogens which nine 
chaiacteiize the sinus floia of asthmatics In this patient, Staph 
aureus A was cousistenth present mei a 10 montli period Poi a 
short time Pneumococcus Tipe 10 was found in two cultures two 
weeks apart and H par a influenza was isolated on anothei occa 
Sion Thou on lorn successne obserrations, neither of these two 
pathogens could be demonstrated 

In Case 4, three difteieiit pathogens were isolated at difEoient 
times or Cl a period of 22 months 

In Case 5, multiple infection of the sinuses caused by Staph, 
aureus A and Pneumococcus Trpe 25 was present for sereral 
montlrs Antibiotic therapy rid the smuses peimauentlj' of the 
staphrloeoccus, but the pneumococcus persisted Streptococcus 
hemolyticus then appeared biieflr and for three months thereafter 
onlr non-pathogens could be found 

Case 6 shows that a persistent sinus infection can be caused hr 
the same miciar organism orcr a period of two rears, m this instance 
by Staph aureus A On two separate occasions, once for a period 
of sereial montlis, Streptococcus hemolrticus rras also cultured from 
the sinus secretion 

These studies indicate the vaiietr ot micro organisms that niav 
inhabit the sinuses m a single case, and that they often may lie 
transient rather than permanent residents Tins multrphcitj sug 
gests a lack of speeificitj in the relation of the micro oiganism'i 
isolated to the uiideiljung membrane pathology and to the contmu 
mg asthma Vanations in the bacterial flora of the smuses rvas 
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2 Long Tom Bacfowlogxc Ohso vaUons of Sinuses in Asthma 

Oiii stadA of these asthmatic patients over a thice jeai penod 
peimitted ns to obtaui a long teira bacteiiological pers])eetne m a 
nunibei ot patients, scieral ot whom had had pienous sums snigerv 
(See Table III) The following are illustiative 

Cases 1 and 2 demonstiate that pathogens mai be isolated fimi 
the sniiiscs ioi a biiei period of time and then not be lecoveied for 
months theieaftei These cases stioiigh suggest that such mice 
tioiis weie tiansieiit in chaiactei Then piesencc oi cleaiiiig had 
no lufliiciiee on the coiiise ot the asthma 

Case 3 illustiates the mnltiplicitA ol pathogens winch niai 
chaiacteiize the sums floia of asthmatics In this patient. Staph 
auieus A w^s consistentlA piesent oiei a 10 month period Foi a 
shoit time Pncumoeocens Tjpc 10 w’os found in two cultuies two 
weeks apait, and H paiaintluenza was isolated on anothei occa 
Sion Then on tom succcssne obsci \ ations, neitliei of these two 
pathogens could be demonstiated 

In Case 4, tliiee diffeiont pathogens iveie isolated at ditferciit 
times o\ci 1 peiiod ot 22 mouths 

Ill Case 5, multiple infection of the sinuses caused by Staph 
aureus A and Pneumococcus Tipe 25 was piesent foi several 
months Antibiotic theiapi iid the sinuses peimanenth of the 
stapliA lococciis, but the pneumococcus peisisted Stieptocoecus 
hemolAticus then appealed biieflA and foi thice months thereafter 
only non-pathogens could be tound 

Case 6 shows that a pereistcnt sinus intection can be caused hi 
the same micio oigaiiism o\er a period of two teal’s, m this instance 
b} Staph auieus A On two scpaiate occasions, once for a period 
ot set eial months, Streptococcus hemoh ticus was also cultured fioni 
the sinus secretion 

These studies indicate the vaiiett' ot micro oiganisms that mat 
inhabit the sinuses m a suiglo case, and that thet often mat he 
tiaiisicnt lather than permanent residents This multiphcity sug 
gests a lack ot specificity in the relation of the micio oiganisnis 
isolated to the underljuug membiane pathologi’^ and to the contmu 
idg asthma Variations in the bactoiial flora of the smuses was 
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unaccompanied by any change m the asthmatic status Such find 
mgs argue strongly in favor of the concept that pathogens isolated 
fiom the sinuses of asthmatics aie mvaders infecting abnormal 
membranes 

3 Con elation of Sinus Radiology ivitli Bactenologic Evidence of 
Infection 

Seventy-one patients had both complete Roentgen and bacteno 
logic examinations (See Table IV) In 15 cases mth abnormal 


TABLE rV 

RADIOLOGIC AND BACTERIOLOGIC FINDINGS OF PARANASAL 
SINUSES IN BRONCHIAL ASTHMA 


Smus 

X-ray Fmdmgs 

1 

1 Stenle 

Non- 

Pathogens 

Potential 

Pathogens 

Pathogens 

Negative X-rays 

29 Cases 

3 

8 

14 

4 

Positive X-rays 

42 Cases 

1 

6 

9 

20 

7 

Total—71 Cases 

9 

17 

34 

11 


smus membranes, cultures of the sinus ivashings weie stenle or 
Yielded non-pathogens Equally important is the fact that in 18 
cases without abnoimal sinus membi'aues, cultures of the smus 
washings yielded potential or actual pathogens When the cases 
were divided accordmg to the presence oi absence of infection of 
the sinuses, it was found that of 42 cases with positive X-rays, 18 
showed sinus infection and 24 no mfection (See Table V) Of 29 
cases with negative X-iays, nine had sinus infection and 20 no 
infection It, theiefore, appears that thickened membrane of the 
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amuses ma> be observed on rocntpciioRniiiis in brondual nstliiim 
mtboni evidonec of wmis infcetion and, convcrsclj, smua infection 
mai bo present iniliout tlnckcncd membmnes. 


Our olisersfltiona Iioivcier do indimtc Hint Binua infection uns 
more frequent m enses uith nbiiormnl niemtnnnc findings. Tina 
eombmotion of infection niid Ibicbencd inembmnc tans aecn more 
often in intnnaic nsthinn tbnn in nslhma uitb detcetnblc nllergic 
factora. AVc mab to [lomt out thnt this does not ncccssanli imph 
a causal nlntionalnp 


TABLE I 

RADIOLOGIC nNDINOS AND PARANASAL SINUS INFECTION IN 
BRONCHIAL ASTHMA 


Sious 



X f*y Findings 

WiUlout Sinus Infection 

WlthfSinus Infection 

NegjitlN*e X-mys 

20 

9 

is Ctaes 



Positive 

24 

18 

42 Cues 



Total—71 C«M» 

44 

?f{ 





i Bactenclogy and Jlicra-pathology of Sfitnij MembraHN 

These obsenntiona are offered tentatiaeiy, for, ns n amnU group 
of caecs, they aerve chiefly to raiw questiona rather than to provide 
aimrera. In our eialuntion of the baetcnologj of the membranes 
we W relied entirely upon the blood plato cultures. Broth cultures 
permit no quantitative estimate of the micKKirgmnsms present 
Eo that information obtained from them may be misleading 
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TABLE VI 


BACTERIOLOGY AND MICRO-PATHOLOGY OF PARANASAL 
MEMBRANE IN BRONCHIAL ASTHMA 
I Antral Membrane Removed at Operation_ 


Case 

Bacteriology 

1 Pathology 

Pre- 

operative 

Membrane 

Micro¬ 

organisms 

Histo- 

pathology 

■ 

Sterile 

Sterile 

None 

1 

1 

! 

Infiltration 
with many 
eosmophiL 
Edema 

2—M K 

Pseudomonas 
aeruginosa 
many colonies 

Sterile 

None 

Same as 

Case 1 

3—E F 

Staphylococcus 
albus B 

Few colonies 

Staphylococcus 
albus B 

1 Few Colonies 

None 

1 

Same as 

Case 1 

4—AB 

Staphylococcus 
albus A 

Few colonies 

Staphylococcus 
albus A 

Few Colonies 

None ! 

! 

Same as 

Case 1 

5—N Z 

Pneumococcus 

19 

Moderate 
colonies 
Streptococcus 
hemolyticus 
Few colonies 

Staphylococcus 
albus A 
j Few Colonies 

1 

1 

j 

Superficial 
necrosis with 
cocci 

Few cocci 
beneath base¬ 
ment 

membrane 

Same as 

Case 1 

6—D B 1 

1 

1 

M catarrhalis 
Diphtheroids 

Streptococcus 

1 vindans 

1 Moderate 
colonies 

None 

Same as 

Case 1 

Y—JH 

Streptococcus 

vindans 

Staphylococcus 

aureus A 

Moderate 

colonies 

Streptococcus 
non- 1 

hemolyticus 
Moderate 
colonies 

None 

Same as 

Case 1 

1 

1 

1 

8—FE 

Pneumococcus 

19 

Many colonies 

Pneumococcus 

19 

Many colonies 

Few cocci be¬ 
neath basement 
membrane 

Same as 

Case 1 


Cultiues of entile antial mcmbiaues, lemoied at opeiation w 
eight cases, levealed the following (See Table VI) In two cases 
the menibiaiies weie steiile on blood ngai plates The membrane of 
a thud case showed onh Staphtlococcus albus B Two raembianes 
juelded only a few colonies of Staphylococcus albus A The sixtli 
membiane yielded model ate numbeis of Streptococcus iiiidaiis. 
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The seventh sliowed Slroplococous non hcmoUticus in similar num 
here. The eiglith membrane vncldcO mniij colonics of Pncunioeoc 
CHS Tv-po 19 In general there wns ngrccnienl betMeeu prcopcratiic 
cultures of sinus Bccretion and memlirenc cultures The single dis- 
crcpnncj was the finding of pathogens m the secretion that Mere 
not cultured from the membrane (Sec Case 6) 


TABLE VII 

BACTERIOLOGY AND MICRO PATHOLOGY OF PARANASAI 
SINUS MEMBRANE IN BRONCHIAL ASTHMA 
2. Trcph\r>c Plopny of AnUftl Membrane 


Case 

Bacterioloo 1 

Pathologj 

Pro- 

trephlno 

^tembrano 

Micro- 

orcunlams 

Histo- 

patholoRj 

M C 

Sterfle 

Sterile 

None 

Infiltration 
■adth rnani 
ooalnophlls 
; Edema 



Sterile 

None 

Same as 

Case 9 

11—EG 

B Proteus I 
many eolorUea | 

Staphilococcua 
aibua B ' 

None 

Same as 

Case 9 

12—M M 

Aerobacter I 
AeroEcnes ^ 

Aerobacter j 

Acrofienea 

None 

Same ns 

Case 9 

13—CO ' 

Sterile 

Staphylococcus 
aureus A, 
many colonics 


HI 

14—K.K. 

B Proteus 
many colonies 

B Proteus 
many colonies 


Same ns 

Cose 13 

15—CR. 

Streptococcus 

virinatis 

Moderate 

colonies 

Staphylococcus 
aureus A 
many colonies 

None 

Same as 

Case 13 

15-J£ 

K Pneumoniae 
many colonies 

1 Streptococcus 
hemolj'tlcus 
moderate 
colonies 
Staphylococcus 
tureus A. 
moderate 
colonies 

Occasional 
coed In 

Burface 

exudate 

Very few 

within 

tissue 

Same as 

Case 13 
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infection m seven Nine cases manifested no evidence of recaiTcnt 
pohiioid disease oi infection Tims tlie final ilimologic result vas 
iinsatisfactoiy in the magoiitj of oni cases despite complete and 
repeated surgical pioceduies and careful postoperati\ e care 

Of mteiest, too, nas the often paradoxical relationship between 
the ihmologic status and the eftect upon the asthma following radi 
cal sinus suigeiT Thiee of the six eases with clinical improvement 
of the astlima, including both eases of actual “cure”, showed 
emdence of i etuni of poh jioid disease On the other hand, among 
the nine cases ivith good postopeiatne ihinologic results, only one 
was obseiied to have experienced am significant improvement of 
the asthma folloiving the opciatne procedui-es 

The results in the second follow-up group without radical antrum 
surgeiv were as follows 13 patients had a more favorable course 
alter operation Of these, four experienced a prolonged remission or 
“cure ’ of the asthma Seventeen were unimpioied oi worn 

The postoperative ihuiologic status was evaluated in 27 of the 30 
coses Polypoid legiowth rvas present in eight cases and gross sinus 
infection in throe Sixteen cases manifested no evidence of lecui 
rent polypoid disease oi mfectioii 

Comparison of the results of the two follow-up groups shows a 
greater frequency of favorable effect upon the asthma in the pa 
tieiits who did not have ladical antral suigeiA 'Wliile it is probable 
that the sever itj of the asthma maA not have been the same m the 
two groups of cases, the data do illustrate that improvement of 
asthma and even apparent “cure” may oceiii wttlmit complete re¬ 
moval of presumed bacterial foci A favorable course was obseived 
in a minority of the cases in both groups follorving operation 

DISCUSSION 

Our findings in tins studv emphasize the need for more precise 
criteria in the diagnosis of sinus disease as foci of infection In 
vasomotor or allergic patients, the careful differentiation between 
mfected and vasoniotoi secretion and membrane is of vital im 
portance if proper therapy is to be emploAmd 

For ovei 20 years the effect of sinus infection on the underlying 
pathologic alterations of the mucous membrane and the relationship 
of both to the accompanying asthma has been a matter ot contro- 
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\cm On the one hnml there Ims hceii the ]>oiiil of iiciv thnt the 
snuia infection la the prininn enuso for the mcmhmtio ehaiigea nnd 
iiRthmn niedintcel lUroucU a incilminsin of Inittcrinl nllcrgr*'* 
The oUenmlous, coaiiiopliil iiiflltmleil «imiR menihmiie nltli imero 
orpinisniK (lencritKal on uiiiformlj preatiit deep m the tnenies is 
otTennl ns ohjeetisc proof of bacterinl nllerp'. Opiioserl to this thiro 
has hceii tho vuwiioiiit Hint sinus mfcilion is siipcr!ni)iose<1 upon 
nil alreidr nbnomiiil nlhrpic or snsoniotor iiiembrnne Tliose ivho 
hold this opinion linse not icuanlwl iiifcttioii ns the ciitise, either of 
the memhniitc pntholop}’ or of the nceompnnjing nstliiim, although 
the infection nia\ af-pi'ninte and alter the eoiirso of hotli.*' 

\8 eiktcnee to support the latter loneept ne hnii snhniittcsl flic 
follomng ohscnations 1 VliseiiM of infection us judged h\ our 
cTiterin m innn> iiistniices of Bums disease, 2 \o proof of sinus in 
fcetioii m lauiij cases of lutriiisie asthmu 3 The long tcmi liao- 
tcnologic studies winch siiggeMcd the ocenrrciice of IrnnsiLlit and 
iimltiple iiifcetioiis of the hiiiubcs hi nstlinin J The lack of eon 
sistcnt eorrelatiou between Roentgen and hactcuologte findings of 
the amuses, 5 The failure to dcinonsirate Bigniflcant iiiiei'o-orgnu 
isms eithci on culture or on seclioua of sinus uiembranes whidi 
showed tsTiical allergic pathologic alterations 

^\o lime made a small Bcrics of ohscnatloii-s on nstlinintic re 
sponscs to proroeatne iiijcctionii of autogenous wiius snceiiicB Such 
minptonintic asthmatic reactions base lieen otfered ns e\idcnec of 
specific bactcnal nllei'gj ' While we do not include a leport on 
our findings m this ]>apcr, thes nidieatcd thnt single positnc nfitlima 
responses should ho interpreted with caution In our espericneo 
the mnjoriti of injections failed to induce asthma These findings 
mil he presented in detail elsewhere 

Extensile mcmhnme disease nlfccting all 8iimire.s was more com 
mon in tho iiitriiiaic Hum in the extnnKic asthma group, ns has been 
lironoOBlj reported bj 'WcHtc* This mas ciplnm the greater fro 
(inoiici of infection in the mtnnmc cases. Tlio pro|>oiienta of the 
iHictorlnl allcrgj thcorj consider these findings ns supporting their 
concept lyc consider tho findings prcTiou.sl} cited, which indicate 
that tho sinus infection is not a causatii-e but a superimposed factor 
III this disease, to lie more convincing and eonelnsivc. 
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At this point we should like to indicate om acceptance of tie 
hacteiial allergy hypothesis as illustiated hy the initiation of a 
systemic disease by an upper respiratory infection The classical 
example of this, of course, is the relationship of acute hemolvtie 
streptococcal infection of the pharynx and iheumatic fevei In 
the course of this study, for instance, we haye seen paianasal smiib 
infections precipitate the deyelopmeut of eiidhema nodosum anJ 
penal tentis nodosa 

In children the sequence of asthma following acute uppei respira 
tory infections is not uncommon, although the piecise meclianism 
remains obscure In such instances, as in some oases of our om 
senes i\ ith multiple pathogens, one must enyision so broad a spec 
tnim of bacterial and/or yiral reactmty as to laise the question 
whether the reaction could be one of specific allergy 

Theie is a diffei'ence of opinion conceniing the effectiveness of 
radical sinus surgery on bronchial asthma ® In our small 

series, improvement of asthma was twice as fiequeut when surgerr 
did not include removal of antral membrane The seieiity of 
asthma in the two patient groups may not have been comparable, 
and so no conclusion is offered as regards the supeiioiity of one 
type of surgery over the other, howc\er, the results aie of interest 
111 that improvement of asthma, even apparent arrest of the disease, 
occuiied without eradication of the presumed focus of bactenal 
allergy 

The data gathered, we believe, also adds support to the view 
that the therapeutic approach to sinus disease in asthma should be 
eonseiwative The extent of ti'eatment should be determined by the 
local findings rather than by the concept of hacteriEil aUergy The 
use of smus irrigations m conjunction with antibiotic therapy, 
systematically and locally, is the initial treatment of choice When 
postnasal discharge, even of non-infected secretion, aggravates 
cough or asthma, or non-infected polypoid sums disease causes 
obstruction, conservative surgery may be required Only when 
there is evidence of persistent infection, associated either with local 
symptoms or with intractable asthma, do we feel justified m con 
templatmg the use of radical smus surgeiy 

SUMMAKT AND CONCLUSION 

1 Eighty-two patients with bronchial asthma had complete 
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81 HU 3 investigations to determine tlic role of sums infection in their 
disease. The stndy inelndcd nflctgic, rhinologic and sinns Smy 
examinations, together nith microscopic nnd bactcriologic studies of 
nasal nnd shiua secretions. Precise criteria of infection were cm 
phnsizcd. 

2 Among 6S cases of intrinsic nsthmn, 21 had sinus infection 
nnd 33 were free from infection Among 24 extrinsic cases five 
had sums infection, and 19 were free from infection Although 
sinus infection irns more frequent in the intrinsic group, it ivas 
present in less than half of such cases in srhich iiiCcction is usunllj 
considered ns a causative factor 

3 Bactonologic ohsormtions of smns secretion made repcatcdlj, 
in some eases over many months, rcicaled tlic occurrence of tran 
sicnt nnd raultiplo infections. These findings suggest that the micro¬ 
organisms isolated cause intccUon on a prcnouslj abnormal mem 
brnne as a result of msomotor or allergic infiucnccs rather than net 
as ctiologic agents responsible for the altered sinus membrane 

i In the correlation of sinus roentgenograms with bactoriologic 
findings, of 42 cases with, positive X raj's, 24 showed sinus infection 
while 18 were free from infection. Of 29 cases with negatiie 
Xrays, nine showed sums infection while 20 were free from in 
fection. Although sums infection was more frequently associated 
with abnormal sinus membrane, such membrane disease may occur 
without infection, nnd infection may occur without membrane dis 
ease m asthmatic patients. 

5 Bactcnologic and micro-pathologic study of antral membrane 
was done in 16 cases of mtrinsic asthma In seven eases membranes 
showed an allergic reaction with many eosinophils, edema nnd thick 
ening of basement membrane, althou^ cultures yielded no growth 
or only non pathogens None of these showed micro-organisms on 
tissue secUons. Pour membranes with the same pathology cultured 
small to moderate numbers of potential pathogens. On tissue see 
tions micro-organisms were seen loeatued near the surface in one 
membrane. Pathogens were obtained from a single allergic mem 
brano and a few micro-organisms were seen beneath the basement 
membrane. Pour membranes showed non-speciflo acute and ohronio 
mflammation and pclded pathogens. In one of these membranes 
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At this point we should bke to indicate our acceptance of the 
bacterial allergj’^ hypothesis as illustrated by tlie initiation of a 
sj'stemic disease bi an upper respiiatory infection The classical 
evample of tins, of course, is the relationship of acute hemolrtic 
streptococcal infection of the pharvnx and rheumatic ferei In 
the course of this study, foi instance, we have seen paranasal smns 
infections precipitate the development of eiidhema nodosum and 
periarteritis nodosa 

In children the sequence of asthma following acute upper respira 
toiy infections is not uncommon, although the precise mechanism 
remains obscure In such mstances, as in some cases of our own 
senes with multiple pathogens, one must envision so broad a spec 
trum of bacterial and/or viral reaetmty as to raise the question 
whether the reaction could be one of specific alleigi’- 

There is a diifei-ence of opinion concerning the effectiveness of 
radical sinus surgery on bronchial asthma “In oui small 
senes, improvement of asthma was twice os fiequeut when surgery 
did not include removal of antral membiane The seieiit^’’ of 
asthma in the two patient groups may not have been comparable, 
and so no conclusion is offered as regards the superiority of one 
type of surgery over the other, however, the lesults are of interest 
m that improvement of asthma, eien apparent airest of the disease, 
occurred without eradication of the presumed focus of bacterial 
allergy 

The data gathered, we believe, also adds support to the view 
that the therapeutic approach to smus disease m asthma should be 
conservative The extent of ti'catment should be determmed by the 
local findmgs rather than by the concept of bacterial allergy The 
use of sinus irrigations in conjunction with antibiotic therapy, 
systematically and locally, is the initial treatment of choice When 
postnasal discharge, even of non-infected secretion, aggravates 
cough or asthma, or non-mfected polypoid sinus disease causes 
obstruction, conservative surgery may be required Only when 
there is evidence of persistent infection, associated either with local 
symptoms or with intractable asthma, do we feel justified ui con 
templating the use of radical smus surgery 

SUMMARY AKD CONCLUSION 

1 Eighty-two patients with bronchial asthma had complet® 
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sinus ini'cstjgations to dctoriniiic the role of sinus infection in their 
disease. The study included allcrpc, rhinologic and sinus X raj 
examinations, toftether with microscopic and haetcriologic studios of 
nasal and smug secretions. Precise criteria of infection were cm 
phasixed 

2 Among 58 eases of intrinsic asthma, 25 had sinus infection 
and 33 were free from infection Among 24 extrinsic eases five 
had sinus infection, and 19 were free from infection Although 
sinus infection was more freguent m the intrinsic group, it was 
present in less than Imlf of such eases in wliicli infection is nsiialli 
considered as a causatiie factor 


3 Bactcnologic ohservntions of sinus secretion made repeatedly, 
m some eases oior mans months, revealed the occurrence of Iran 
sicnt and multiple infections These findings suggest that the micro¬ 
organisms isolated cause infection on a preiiously abnormal mem 
brano ns a rcsnlt of lasomotor or allergic intlucnccs rather than act 
as otiologio agents responsible for the altered sinus membrane. 


f In the correlation of sinus roentgonograms with hoctcriologtc 
findings, of 42 cases with positive X rays, 24 showed sinus infection 
while 18 wero freo from infection Of 29 cases with negntne 
Xrays, nine showed sums infection while 20 were free from in 
fcction. Although smus infection was more frcqncntli associated 
with abnormal sums membrane, such membrano disease may occur 
without infection, and infection ranj occur without momhrano dis 
caso m asthmatic patients. 


5 Bnctenologio and micro pathologic studj of antral membrano 
was done in 16 eases of intrinsic asthma. In seven eases membranes 
showed an allergic reaction with many eosinophils, edema and thick 
enmg of basement membrane, although cultures jucldcd no growth 
or only non pathogens. None of these showed imcnMrganisms on 
tissue sections. Four membranes mth the same pathology cultured 
smaU to modorato numbers of potential pathogens. On tissue see 
tions raicnwirganisms were seen localised near the surface in one 
membrane. Pathogens were obtained from a single allergic mem 
brone and a few micro-organisms wero seen beneath the basement 
membrane. Pour membranes showed non specific acute and chronio 
mllammation and yielded pathogens. In one of these membranes 
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micio organisms is ere nsible on section but were located super 
ficially 

6 The findings of tlie membrane study indicated that hyper 
plastic allergic sinus membrane may^ occur m the absence of in 
fcction Sinus infection when pi-esent appears to be located chiefly 
near the suiTace of the membrane 

7 A follow-up study of one to 14 3 ears after sinus surgery in 
61 asthmatic deals with tno groups of cases, with and rvithont 
radical antrum operation Definite impiovement in asthma occurred 
twice as often in the group nithout removal of antral membrane, 
although only a minority of patients were benefited in either 
group Aiiest of asthma may occur men though antral membrane 
IS not removed Significant improvement of asthma after radical 
sinus surgery may occur despite the regiowth of polypoid tissue, 
and paiadovjcally, there may be no improvement of asthma despite 
an excellent postoperative rhmologic status 

8 The findings offered m this study' appear to warrant the con 
elusion that sinus infection, as a rule, is not a primary cause of 
asthma but rather a complication superimposed on altered sinus 
membrane 

9 The management of sinus disease should mclude at first con 
serwative measures and later such surgery' os dictated by local 
naso sinal abnormalities and by persistent infection The decision 
to employ' radical sinus procedures should be determined by these 
factors rather than by the concept of bacterial allergy' alone 
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COURSE IN RHINOPLASTY RECONSTRUCTIVE 
SURGERY OF NASAL SEPTUM 
AND OTOPLASTY 

An intensive postgrraduate course in Rhinoplasty, Recon¬ 
structive Sui-gery of the Nasal Septum and Otoplasty mil bo 
given July IG, 1955, to July 80, 1966, by Dr Ining B 
Goldman and staff at The Mount Sinai Hospital, New York 
City in affiliation nith Columbia University 

Candidates should apply to Registrar for Postgraduate 
Medical Instruction, The Mount Sinai Hospital, 6th Avenue 
and 100th Street, New York 29. New York. 



OTITIC COMPLICATIONS WITH ANTIBIOTIC 
RESISTANT BACTERIA^f 

Louis E Silcox, MD 
Philadelphia, Pa 

In the treatment of infections of the ear and mastoid there haie 
been three distinct eias within the experience of our generation 
of otologists the long era prior to the advent of chemotherapv 
and antibiotics, in which otitic infections and tlieir complications 
were commonplace and temporal bone suigery for rehef of these 
infections were daily occunences, the second, or the antibiotic era, 
in which practically all infections of the ear and mastoid were con 
troUed with tlie proper antibiotic, and the third in which infections 
of the ear and adjacent structures are not being controlled by 
antibiotics, and complications such as deafness, lateral smns 
thiombosis, meningitis and brain abscess are being seen frequently 
because of the development of strains of the common pathogenic 
organisms which have become resistant to the various antibiotics. 

The tame has passed when the otologist and his leferring phy 
SI Clans, the piaetitioner and pediatrician, can relax complacently 
behind a large dose of pemciUin or other so called miracle drugs 
when treating a patient with acute or chronic otitis media In a 
survey of the use of antibiotics in otology one is led to the con 
elusion that too mucli rehance has been placed on them, and that 
many of the glowmg reports of cure of mastoiditis with pemcdlm 
and other antibiotics has led physicians m geneial to the practices 
of omitting the guidance of the otologist m evaluatmg the ear 
pathology 

Comphcations of otitic disease are bemg seen and reported m 
ever mcreasmg numbers, and the reasons for such reports are as 
follows 

1 Bacterial resistance to antibiotics due to tlieir prolonged or 
indiscriminate usage “Shotgun” therapy with antibiotics 
helps to develop resistant organisms 

* Read at the meeting of the Baetorn Section American Laryngolorf^t 
Rhlnologlcal and Otological Society Inc Philadelphia Pa January " 

t From the OtolarynKology Service Graduate Hoapltal of the University 
of Pennsylvania, Philadelphia, Pa 

Editor s Note This ms received In the I^arj ngoscope Office and accepted 
for publication Feb 23 19B5 
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3 Tho development o£ mutntioM of bacteria whicli cosilj nc 
qnirc rcsistnnco to nntibiotio. 

3 Widespread use of antibiotics topieallj as lorcnges or spmj’S 
60 that resistant strains or allergic reactions develop 

4 Inadequate dosage of antibiotics at the onset of an infection 

5 Use of tho specific antibiotic too late in an infection after the 
complication has developed 

S Use of the ivrong antibiotic at the start of the infection and 
later shifting to the proper one. 

7 hlaalung of continncd infection or complications by anti 
biotics. 

8 “Snpcnnfection,” a tonn which is applied to fnab compli 
eating infections arising dnnng antibiotic thcrnpi 

BilTercnt bnctcnal species and stmms possess varied inherent 
susceptibilities to drugs. In addition to the well known resistance 
of tho gram negative organisms to snlfonamidcs and penicillin, 
marked diltcrcnces occur between drug so-sccptibilities of different 
strains of the samo gram positive organism. 

Since staphylococcns adapts readily to changes in enmrODment, 
each drug used cxtensivelv to eliminate staphylococcal infection 
oientnally becomes ineffective Treatment with pcnicilbn, strepto 
mycin, ehlortetracyclme, chloramphcmcol, oxvtetraoycbno or cry 
thromvem is often nnsneeessfnl. Strains resistant to bacitracin or 
neomycin are less common. 

Tho insensitive strains hecomc established among persons treated 
with or exposed to antibacterial agents. The staphylococcns ousts 
in tho narcs and on tho skin and la easily disseminated by sneezing 
or coughing Because of this rapid dissemination healthy persons 
soon become earners of resistant strains. It has been established 
that GO per cent of the strains of staphylococci arc now resistant to 
penicillin, and the madence is raercasing rapidly Pnor to tho 
introdnction of pemoUin in 1942 approximately 12 per cent of the 
STTOins of staphylococci isolated from patients were found to be 
naturally resistant to the drug Over 60 per cent of the strains 
isolated in the latter part of 1949 and early 1950 were observed to 
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be highly lesistant to penicillin. This demonstration of pemcilh 
resistance in vitio has been coii'elated -with the theiapeiitic faihut 
and coincides with the expeiience of others 

Danson snggested a few veais ago that pemcillin levels iii 194 
had 1o be 15 times highei than in 1946 in oidei to inhibit groivt 
ot 80 pel cent of gram positive cocci m nasal exudates 

Romanski pointed out before this Society a fev yeara ago that 
the giam positive cocci weie not only de\ eloping resistance to pern 
cillin, but also to auieomicin, chloromycetm and tenamycm 

The 1 espouse of baeteiia to various drugs is a complex of 
difteicnt tactois, and the innei mechanism vanes with species and 
vith chugs so that no one explanation of ding resistance can cover 
moie than a few individual eases 

Resistance can be de\eloped both in vitio and in vivo bv contact 
ot the bacteiium with sublethal conceiitiations of drug thiough sei 
eral successive geueiatious Deielopnient of lesistance is a gradual 
piocess, and the final degree of resistance is often dependent upon 
the coneentiation of drug employed Resistance to high concentia 
tions of diugs can be dec eloped by repeated exposure to small doses 

The maximum lesistance capable of being developed varies 
greatly with dilfeient oigaiiisms, and staphylococcus stiams have 
been shown to develop a highei degree of resistance than stiep 
tococci or pneumococci 

The rapiditv vuth which resistance is acquired also varies gicatl) 
with different oigamsms and different drugs Once lesistaiice has 
been acquired it is often, but by no means alwavs, a fairh perma 
nent characteristic of tlie strain and mav survive numerous trans 
fers m the absence of the drug 

An organism rendered resistant to one drug is often found to 
have aequued at the same time cross resistance to chemically 
related drugs, and sometimes also to chemically unrelated drugs 

I'licro-oiganisms appeal to be capable of developmg resistance 
to the majoiity of drugs which aie employed clinically In yisy 
of the cross resistance referred to between different groups of 
drugs it IS obviousl}’- important that the clinician should hare 
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mtormntion ns to wliioti proups ot Onigs ninv 1)C ascMlt tried m 
infections with resistant atmnis. There is some elmietil CMclcnce 
thnt sjncrgism occurs m ecrlam comhmations of antibiotics against 
resistant bacteria. 

Prom the clinical point ot Tien the production ot tho onnmo 
pcniciUmase tiy resistant stmias is qnito important, and tii iitro 
tests of pcnicilhn scnsitii its should take jitnicillinnso into consider 
atioii Penicillinase an enrime that destrois iienicillm is produced 
In a wide \anctv of liacteria There is not a direct relationship 
tietwcen tho amount ot pciiiciUinasc produced b\ an organism and 
its snscoptihiliti to pcnicillm Tlic rapidits of production is more 
important than the potential of ptodnciiig large amounts. 

'With tho largo nurabor of antibiotic drugs novr asailable, nc 
curate and rapid diagnosis of the organrsm causing the infcetum 
and Its scnsitintj- to tlio snrlous antitiiolics is essential to the 
proper treatment of the patient With the use of discs of the 
niiUbioties in three dilutions placed on blood agar plates with the 
cultured organisms aeeurale results can bo obtained in 24 hours 
lufotming tho chnician as to the eansalivc organism and its relntiso 
resistance or degree of scnsitWitr to each antibiotic. 

In tho antibiotic cm of tho past 16 scars the literature has lieen 
filled mth imracnlous cures of otogenic complications hi use ot 
chcraotherapi and antimierotnal agents, and as a result there has 
dci eloped nmoug the laiti and physicians alike a false sense of 
security so thnt tho otologist who suggests surgerj of tho ear or 
mastoid before the patient is rooritmnd is nened with suspieion. 
It IS a well known fact that eicrv purulent otitis carries with it a 
number of potential complications and the carle recognition and 
treatment of these comphcntions is ail important 3tan\ eases ot 
fatnhtv have liecn reported due to masking of tho dnssical signs 
and symptoms ot intracranial comphcatioii by antibiotics, and 
Cinllo in England states that chemotherapeutic tcmponimg lends 
to delay life saving surgical procedures in cases of acnous intra 
cranial eomphcatious. 

A case in point was reported hj yon Chnstierson Tho patient 
was treated for otitis media for two weeks with sulfadiazine. The 
drum had healed, and tlic patient seemed woU. Scyoro headache 
suddenly doictopcd, with convulsions and lomiting and withm a 
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short time the patient died An antopsj^ showed a healed drum, 
neeiotic petiositis and adjacent localized meningitis and massive 
cerehellai abscess 

The following cases which lUnstrate the type of otitic compli 
cations seen with antibiotic resistant bacteria were a few of those 
tieated on the Otolaiyngologic Service at The Graduate Hospital, 
Philadelphia, dming the past year 

Case No ] A 6 year old v hlte female was admitted In a semlcomatose 
state with a history of an uppei respiratory infection of two weeks’ 
duration She had developed an acute otitis media on the right side after 
10 dajs Illness She Improved clinically on penicillin therapy, but after 
the cessation of treatment her earache letumed A myringotomy was 
pel formed with release of purulent secretion Again she was treated 
with penicillin and impi o\ ed cllnlcallj, however, headache nausea and 
vomiting followed, and she was admitted to a local hospital where a 
spinal tap revealed cloudy fluid, and the culture indicated a pneumococcus. 
The dosage of penicillin was Increased, but no Improvement was noted 
and after two days the patient went into a coma and was transferred 
to The Graduate Hospital for further evaluation 

The physical examination at the time of admission to the hospital re¬ 
vealed a semi comatose, toxic dehydrated white female child with a posl 
tlve Kernig’s sign, Brudzlnskl sign and some opisthotonus The tempera 
ture was 98, pulse 60 and respirations 20 Otoscopic examination revealed 
purulent secretions in the right canal pulsating fiom a small posterior 
attic perforation There was an unsustained nystagmus to the right 
and the fundlscoplc examination was normal She had a purulent 
pharjngltls and bilateral rhonchl In the upper lung fields The spinal 
fluid contained 148 cells predominantly lymphocytes, and the chemistry 
was normal Her blood picture showed an anemia and a leucocytosls of 
16 000 with 80 percent neutrophlles X ray examination revealed a right 
acute mastoiditis with evidence of cell breakdown The skull films were 
negative and the chest plate revealed a tracheobronchitis 

It was believed that she had a subdural abscess with extension into 
the posterior fossa and she was given 1,000,000 units of aqueous penicillin 
every two hours, 2 5 grams of sodium sulfadiazine Intravenously, 500 c c. 
of whole blood and fluids Under general anesthesia a simple tnas 
toldectomy through a post auricular Incision was performed Immediately 
after the cortex was removed a copious amount of purulent secretion 
exuded through the opening The lateral sinus was already exposed by ^ 
the disease and was thrombotic This was incised and some thrombotic 
debri removed rmtil there was a free flow of blood from above and belon 
the Incision 

Since this open perlslnus abscess exposed the dura of tire posterior 
fossa and the latter was covered with granulation tissue the cerebellrrru 
was probed for abscess but none was located The temporal fossa dura 
showed no pathology, so consequently no further attempt to uncover an 
abscess was made After the lateral sinrrs and mastoid cavity were 
packed the skin incision was allowed to remain open to facilitate any 
future manipulation 

Culture of the material from the abscess showed beta hemolytic 
tococerrs and hemolytic and nonhemolytic staphylococcus aureus wmeo 
were sensitive to achromycin 160 mg of that antibiotic was given Intra 
venously every six hours, along with the penicillin and sulfadiazine 
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On third post'OperolWe dti> due to n bout ot rettplnitory doprcrolon 
the cerebellum ma ognln probed throunh the maatold arwn but ngtiin no 
abscet* va« located The next ft^o dftyB of convnle*«mw5 
apparent ImproveTnent and on the eighth poat-operatlro dnj papiUtxloinn 
was noted A rotary nyalagmut to tho right and nucal rigidity reap* 
peared. The pulse droPt^ to 88 

Because of these ilpna a right temporo-pariotnl and oeclpUal Ircphlno 
weto perioTined the tatter reteaslug ZO <u ot thin, purulent material 
from the cerebellum A culture of this ^o^eIUed tho canto organlcma ob 
tho perlslnua abscesa. After this procedure the pnllont Improved nvpldly 
and rros discharged within two weeke One month later tho only neuro¬ 
logic sign present vmft a tnlnlroal loss of coordination In her right hand 
and foot 

Tbi 313 a case of acute otitis, -which -was duo to tho beta hcmolj tic 
streptococcus and the hcmolj’Uc gtaphjlococcus aureus, winch were 
both rosiriaut to pcniciUm, tho aulihiotlo with which, she was 
being treated when her complications dtu eloped Despite tho fact 
that these organisms were found to bo scnsitno to achromycin, I 
feel certain that she would not have recovered without complete 
Burgidal intervention 

Cate ho 6 A 16-ycar-old white male wna adroltted with the chief com¬ 
plaint of sortwhs on the left side, -wtlh discharge from that ear for one 
mouth Ha had been successfully treated with anUbloUc* for left ear 
ache two years prior to this 

Two weeks before admission he developed headache and his caruclie 
became more serere. He had multiple InjecUona ot penicillin without 
ImprovemeaL Four days before admission be developed a stiff nock and 
bla temperature and headache Increased until two days before admission 
when he became nauseated vomited sereral time* and complolned ot 
weakness. 

PbysJcsl examination rorealed a sorol-oomatose dehydrated white male 
pulse 70 respiration t-4 and n tempemturo of 104 Otoscoplc examination 
revealed purulent secretions in the left canal exuding from a posterior 
marginal perfomUon The right ear was normal Pnndoscoplc examlna 
lion was normal but there was noted an unsustalned vertical nystagmus 
and a fleeting horlMutnl nystagmus to the right* The mastoid Up on 
the left was tender to palpation 


Neurologic examination revealed a poslUve Kemlg, BrudslnsW and 
Bablnskl sign The rest of the physical examination was etsentially 
negative except for some fading hemorrhagic spot* In the skin ot the 
abdomen* 


A lumbar puncture revealed a pressure of 806 mm. water The cell 
count of the spinal fluid was 2800 with 90 percenl polymorphonuclears 
and 86 mg percent of sugar The cuUnre was sterile Blood culture was 
negaUve, but a culture of the secretion from the ear revealed a beta 
hemolytic streptococcus. It was bellered he had a cerebellar abscefis 
aecondory to au acuta maatoldms 


He was given 2 000 000 units of aqueous penicillin every two hours 
grams of l^emld daUy 6 grams of sodium sulfadiazine Intra 
of fluid After 24 hours of intensive antibiotic 
and fluid replacement therapy a simple mastoidectomy under local an 
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esthesla was performed through a post auricular Incision The contents 
of the mastoid cavity consisted of necrotic bone and a small cholesteatoma 
in the antrum which had penetrated the tegmen and pioduced granula 
tion tissue on the dura of the middle fossa. This area was incised with a 
return of clear cei ebrospinal fluid 

The lateral sinus was exposed, and about one ounce of pus was re¬ 
leased from around the sinus The posterior fossa duia was e.xposed 
and It appeared normal except for minimal injection of the vessels and 
therefore, was not incised The lateral sinus was incised a thrombus 
remo\ed and after a free flow of blood the sinus was packed above and 
below the incision 

The mastoid ca\it\ was packed and allowed to remain open for future 
manipulation if necessaiy The culture from the lateral sinus showed 
hemolvtic streptococci and bacillus proteus which were found to be re¬ 
sistant to all antibiotics 

The patient responded well immediately after surgerj The next mom 
Ing his headache and temperature subsided, and he was more active, 
but 19 hours after surgerj he had difficulty with his speech developed 
a cough and his temperature fell rapidly to subnormal 'Within the hour 
he tui-ned cyanotic and a tracheotomj was performed in bed He was 
given Intracardiao adrenalin and central nervous system stimulants. The 
neurosuigical depaitment was consulted and thought his sjmptoraswere 
on a cential basis due to edema and a generalized encephalitis and 
arachnoiditis The otolarjmgology staS felt that the posterior fossa should 
be incised and probed for abscess formation This was done under aseptic 
technique at the bedside but revealed no purulent material 

During the next week the patient Improv ed gradually, but still main 
talned a tempei ature between 100 102 Keculture of the mastoid showed 
bacillus proteus, again not sensitive to any of the antibiotics 

On the fourth post operative day he had a generalized convulsion. 
He was again le-evaluated by the Neurosurgical Department, but no 
piocedure was advised at that time His post-operative course for the 
next 10 dajs was lelatlvely favorable His temperatuie and pulse had 
returned to normal, the spinal tap was clear and showed only seven cells 
the mastoid cavity was open, but no purulent secretions were present 
The antibiotics had been discontinued the packs were all out and extu 
bation started On the 14th post operative day he again had a resplratorv 
depiesslon and succumbed 36 hours latei 

At autopsy a left Infiatentorlal abscess was found with bacillus proteus 
the predominate organism resistant to all antibiotics 

Case 2^0 3 A 68-year old white male with a hlstorj of left sided 
earache and otorihea of three days duration Two days prior to admis¬ 
sion he had a short peiiod of unconsciousness Examination revealed a 
comatose elderly male with left sided purulent ear discharge and mastoid 
tenderness Kernlg and Brudzlnskl's signs were positive His tenipem 
tuie was 105 4 rectally and the spinal fluid showed 330 cells, and ttc 
culture was sterile A culture of the ear discharge revealed hemolytic 
staphylococcus auieus and paracolon, and both organisms were reslstani; 
to all antibiotics He was treated with large doses of sulfadiazine, peni 
cillln and streptomycin Two days after admission a simple mastoidectomy 
was done and a purulent menlnigltls found Culture from the mastoid 
cavity showed the same organisms as the ear discharge, and they 
found to be resistant to all antibiotics His post operative course 
stormy but he was discharged six weeks after admission In good heal 
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All iiitoinrtiiift tciitiirc of those Itiroc onses 19 Ihnt thci iiU hnd 
nciitc nnd not chronic otitis nicdiii, with rajnclh dosclopiiiR Rorlous 
complientions tlinl wore not oontrollcsl h\ nntiliioUcs hccniiRO of 
rcsHlnnt hnotcrin The\ nil lllnstmtc noil the need for enrU ftinl 
complete smrjocnl nitonoiition in otitic coniplioalions. 

CONCLUSIONS 

1 Bnotcrml rosistniicc lo nntihiotics is 011 the iiicrcnsc 

2 Comphontioas of otitic infection <lno to rcsistnnl orRanistits 
arc Imiiig olistnod more frcttnenllj 

3 ScnsitiMli cultnres in eases of olitie mfoetion to (Ictemiinc 
the projicr nnlitnolic is im|>oniti\o 

I Complete mirgienl romoml of hifoitcil tissue nml nliscess 
dnniingc la ns important ns in the jiro niitilnotie era 

5 It IS the clut\ of the otologtsl to keep the iiictliciil profession 
mid the pnhhc aware of the ohmiBinR concepts m medical and 
sutRieal care of the ear 


BRONCHOESOPHAGOLOGY COURSE 

The next Bronchocsophagologj Course to be given hj the Uni 
rersily of Illinois CoUege of Stcdicmo is scheduled for the period 
October 24 to Isoicmlicr 5, 1955, under the direction of Dr Paul 
H. Ilolingcr 

Interested rcgiatmiits -will please write directly to the Depart 
ment of Otolarjngolojo, Univcnrfti of lUinoia College of Medicine, 
1853 West Polk Street, Clucago 12, Illinois. 



POST-GRADUATE COURSES AT 
TEMPLE UNIVERSITY 

The following Post-Gi aduate Courses to be given in this 
Depaitment duiing the cuirent year 

Post-Graduate Couise in Bi oncho-EsophagoIogy, June 13- 
24, 1955, Octobei 17-28, 1955 

Post-Giaduate Couise in Laiyngologj'- and Laryngeal Sui- 
geiY, September 19 - 30, 1955 

These couises are all to be given in the Depaidment of 
Laiyngology and Bioncho-esophagology, Temple University 
Hospital and School of Medicine, under the diiection of Di 
Chevahei L Jackson and Di Chailes M Non is The tuition 
fee foi each couise is $250 00 Furthei information and appli¬ 
cation blanks can be obtained fiom Dr Chevalier L Jackson, 
3401 N Bioad Street, Philadelphia 40, Pennsylvania 


KENFIELD SCHOLARSHIP 

The American Hearing Society announces Maich 1 as 
opening date for competition for the 1955 Kenfield Memoiial 
Scholaiship, an award made annually to a piospechve teacher 
of Iipieading Application blanks may be obtained by writing 
to the society’s national headquartei s, 817 14th St, N W, 
Washington 5, D C 

Deadline foi leturnmg completed applications is May 1 
They are to be mailed to Mis Doiothy J Cornett, 4310 S W 
] 4th St, Coral Gables 34, Fla 

Winner of the Kenfield Memoiial awaid is entitled to take 
a teachei training couise in lipieadmg fiom any school or 
university^ United States acceptable to the Teachei s 

CommittC' cholais'* m is to be used within one year 

from thv. 



DiRECTORY OF OTOL^RVNGOliOGIC SOCIETIES 

(Secretarlw o1 the varioue aocletlee are requceted to keep thie 
Intormatlon up to date) 


AMERICAN OTOLOOICAL SOCIETY 
ProBldenl Dr Wm J llcNalli IW# Sherbrooke SU Wcet Montreal 
26 CfinaUa- .. ... 

Vice-Pr^\aM\l Dr Jol»n XL Undwij 950 E 69lh St Chlcapo 37 II) 
Secretary TreaBur^r Dr Lawrence ft Boles 60 6 Ninth St. MlnncnpoHa 

haitor Librarian Dr Henry L. WUUnma Mayo CUnlc Rochester Minn. 
Meeting Mount RojtiI Hole) Montreal Canada Mn> 1112 105G 

AMERICAN LARYNQOUOQICAL ASSOCIATION 

President Dr Henry D Orton Newark N J 
First Vice-President Dr Jas H. Maxwell Ann Arbor Mich 
Second Vice-President Dr Clyde A. Heatley Rochester N T 
Secretary Harry P Schench Philadelphia Pa. 

Treasurer Fred W Dixon Clereland Ohio 

Librarian Historian Dr Bernard 3 McMahon SL Lonla Mo 

Meeting 


AMERICAN LARYNQOUOaiCAL RHINOLOGICAU AND OTOLOQICAL 
SOCIETY. INC 

rresldent Dr Dean M Lierle Iowa City Jovou 

Secretary Or C Stewart Nash 277 Alexander 8L Rochester N Y 


AMERICAN MEDICAL ASSOCIATION 
SECTION ON UARYNQOLOQY OTOLOGY AND RHlNOLOQV 
Chalnnan Dr F "W Davison Danville Pa. 

Viee-Chalnaan Dr Quy h, Boyden Portland Ore. 

Secretary Dr Hugh A. Kuhn Hatamond Ind 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr Algernon B Reese IZ East list 8L New York 21 N Y 
tliecutlve Secretary Dr William L DenedlcL Mayo CUnlc Rochester 
Minn. 

MeeUng Palmer House Chicago lU., October MB 1655 

AMERICAN BOARD OF OTOLARYNGOLOGY 

Meeting Palmer House Chicago lU., October t 8 1555 

AMERICAN BRONCHO ESOPHAOOLOQICAL ASSOCIATION 
i^ealdent Dr Clyde A. Hcatley 11 No Goodman St.. Rochester N T 
°**J|®^**T Dr F Johnson Putney 1719 Rittenhouse Square Phlladel 
phlo. Pa. 

Meeting 


PUQET SOUND A.CADEMY OF OPHTHALMOLOGY 
AND OTOLARYNQOLOGY 
Preflldent Dr ClUton EL Beuton Bremerton Waib 
Preildent Elect Dr Carl D P Jeneen SnnlUe Waish, 

Hccroturr Dr WlIlBnl F Ooll JSIB Ponrth Are SeaWc W«h, 
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MISSISSIPPI VALLEY MEDICAL SOCIETY 

Preiliont I>r Arthur S Brl»l<rw Princoton Mo 

Secrotarj Trwunror Dr Harold SwaoberE Qulncr HI 

ABilBtant Secretary Treaaoref Dr Jacob B. Rolach Springflela nu 

Meeting 


THE VIRQINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Pretldent Dr O S FltiHugh CharloUearlUd Vxu 
ProaJdont Elect Br H, U MUchdII l^ezlBEton Va, 

Vlce^Preflldent Dr Marion K, Humphries, CharlotlosTino Vs. 

Secretary Treasurer Dr L. B Sheppard, SOI Medical Aria Bldf^ Wen 
mond Va. 

Spring Meeting Natural Bridge Hotel Natural Bridge Va. May 7 8 1955 

LOS ANOELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Robert A Norerve M D 
Secretary Treasurer Leland IL nouse MD 
Chairman of Section on Ophlha1moloK> Wendell C Irrlne M D 
Secretary of Section on Ophthalmology Stephen J Popovich M D 
Chairman of Section on Otolaryngology Herachel H Buraton M D 
Secretary of Section on Otolaryngology Roas A Goodcell M D 
Place Lo* Angelea County Medical Aaaoclnilon Building 1925 Wlliblrc 
Doulevard Los Angeles CalUornla. 

Time 6 00 PXI* first Monday of each month from September to June 
tdcluslre—Otolaryngology Section 5 00 PM flral Thursday of each 
month from September to Jono Inclusive—Ophthalmology SecUon. 


AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 
Prsflldent Dr Harry NIeverL 666 Park Ave^ Nevr York (21) N Y 
SecreUry Dr Louis JoelPlslL 66 Pork At© New York (16) N Y 
Meeting 


NORTH CAROLINA EYE EAR NOSE AND THROAT SOCIETY 
President Dr Cecil Swann AshevlUo N C 
Secretary and Treasurer Dr Oeo B Ferguson ‘Ourham N Car 
Meeting Jointly with the South Carolina Socleiy of Ophthalmology and 
Otolaryngology Columbia. So Car SopL 1M4 1965 


SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
President Dr Jewell Mcl^ean OreonrlUe 8 Car 
yice-Presldent Dr James M Timmons Columbia 8 Car 

Treasurer Dr Roderick Blacdonald 383 East Main 8L, Hock 

niii o war 

MmIIdb Jolntlj- with North Carolina Ere Ear Nose and Throat Society 
Columbia s Car SopL 15 H 1856 oooieiy 


PACIFIC COAST 0T043PHTHAUM0L00ICAL SOCIETY 
President Dr Leland Q HnnnlcotL 88 N iladlson Are, Poaadenn, Callt 
Treasurer Dr John P Tolan Stl8 47th Aye, SeatUo (6) TTm" 
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THE SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA 

Chairman Dr John Louzan 
Vice Chairman Dr Willard B Walters 
Secretary Dr Jack L Levine 
Treasurer Dr Russell S Page, Jr 

Meetings are held on the thlid Tuesday of October No^ ember March 
and May, 7 00 P M 

trace Army and Navy Club Washington D C 

GEORGIA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
Meeting 

THE GREATER MIAMI EYE, EAR NOSE AND THROAT SOCIETY 

President Dr Ralph Klrsch 1345 N Bajshore Drive Miami, Fla, 
Vice-President Dr Garland Johnson, Blount Bldg, Fort Lauderdale, Fla. 
Secretary Dr James H Mendel Jr, 7241 Red Road, Miami Fla 
Meeting Quarterly, at Seven Seas Restaurant, February, May October, 
md December 


CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 

President Dr Norman Leshln, 55 East Washington SL Chicago, Ill 
Vice-President Dr Henry B Perlman, 950 East 59th St, Chicago, hi 
Secretary-Treasurer Dr Stanton A Friedberg, 122 So Michigan Ave, 
Chicago, Ill 

Meeting First Monday of each Month, October through May 

THE LOUISIANA MISSISSIPPI OPHTHALMOLOQICAL 
AND OTOLARYNGOLOGICAL SOCIETY 
President Dr W L Hughes Lamar Life Bldg, Jackson, Miss 
Vice-President Dr Ralph H Riggs, 1513 Line Ave , Shreveport, La. 
Secretary Dr Edley H Jones 1301 Washington St, Vicksburg, Miss 


OTOSCLEROSIS STUDY GROUP 

President Dr Gordon D Hoople, 1100 East Genesee St Syracuse N Y 

Secretary Dr Lawience R Boles, Med Aits Dldg, Minneapolis 2 Minn 

Meeting Palmer House, Chicago, Ill, Oct 9 1955 

AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY 

President Dr P Lambert McGannon, 14695 Madison Ave, Lakewood 
9 Ohio 

Secretary Treasurer Dr Michael H Barone, 468 Delaware Ave, Bnnaio 
2 N y 

Meeting Palmer House Chicago, Ill October, 1966 

PAN AMERICAN ASSOCIATION OF OTO-RHINO LARYNGOLOGY 
AND BRONCHO ESOPHAGOLOGY 

President Dr J M Tate Azcuenaga 235 Buenos Aires n. 

Executive Secretary Dr Chevalier L Jackson 1901 Walnut St, Pni‘* 
delphla 3, Pa, U S A , 

Meeting Fifth Pan American Congress of Oto Rhino Laryngology 
Broncho Esophagology 

President Dr J H Pont, Medical Arts Bldg, San Juan P R- 

Time and Place 1956, Puerto Rico 
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MISSISSIPPI valley medical society 


Pre»l4ent Dr Arthur S Bristow Prlncoton Mo 

SecrotaryTrsssnrsr Dr Harold Swanbcrg Qnlncy 

Assistant Secretary Treainrer Dr Jacob E. Ilelsch SprlneOeld ill 

Maatlng 


THE VIRGINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
President Dr Q 8 Fits Hugh CharlotteariUe Vtu 
President Elect Dr H. U Mitchell Dsjdntton Va 
Vtce-Prosldont Dr Marlon K. Hnrnphtlos Chartottesrllle Vn. 

S«creliu 7 Titafurer 0r L. B Sheppard 301 Medlcftl Arts B]d& Illcn 
mond Va. 

Spring MeeUng Nalnral Bridge Hotel Natural Bridge Va., May 7*3 1955 

LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Prefildent Boberl A Norcne M r> 

Secretary Treasurer Leland IL Honao MD 
Chairman of SecUon nn OphthnlmoloRy Wendell C lr\lne M T> 
Secretary of Section on Ophthalmology Stephen J ropo\Ich M D 
Chairman of Section on Otolaryngology Hemchel 11 Bnraton M D 
Secretary of SecUon on Otolaryngology Row A OoodroU M D 
Place Loa Angelea County Slcdlcal Aiaoclallon Building 1925 Wilahlre 
Bouleranl Los Angeles Callfomlm 

Time 8 00 P M., flmt Monday of each month from September to Judo 
fncluslre—Otolaryngology S^tlon 5 00 P M firnt Thursday of each 
month from September to Juno IncluaU©—Ophthalmology Section 


AMERICAN OTORHINOLOQIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 
President Dr Harry NloverL 566 Park A>o Now York (S3) N Y 
Secretary Dr Louis Joel PlelL 55 Park Ate., New York (Id) N T 
Meeting 


NORTH CAROLINA EYE EAR NOSE AND THROAT SOCIETY 

President Dr Cecil Swann Ashetlllo N C 
Secretary and Treasurer Dr Oeo D Ferguion ‘Ourbnm N Car 
Meeting Jointly with the South Carolina Society of Ophthalmology and 
Otolaryngology Columbia So Car SepL 1214 1956. 


SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
President Br Jewell McLean Greenville S Car 
yiee-PreaJdent Dr James M Timmons Columbia S Car 
Se^lary Treasurer Dr Roderick Macdonald 353 East Main 8L Rock 
Hill S Car 

Mating Jointly wHb North Carolina Eye Ear Noso and Throat Society 
Columbia S Car Sept 12 14 1965 


Pacific coast oto^ophthalmological society 

President Dr Inland O HunnleotL 98 N Madlaon Are., Pasadena. Calif 
KwUrrTttimirtr Dr JohnP Totan U\i <7th Ato. Sesttl, (E) 
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the research study club of LOS ANGELES, INC ] 

Hon Chairman Di Isaac H Jones, 635 S Westlake Ave Los Angeles | 
57 Calif 

Chairman Dr Orrie E Christ 210 N Central Ave Glendale Calif 
Treasurei Dr Pierre Vlold 1930 Wllshire Blvd Los Angeles 57 Calif . 
Program Chaiimen 1 

Otolaiyngologj Dr Russell AI Decker 65 N Madison Are Pasadena T 
1 Calif i 

Ophthalmology Dr Warren A Wilson 1930 Wilshire Blvd Los An- j 
geles 57 Calif 

Mid Winter Clinical Convention annually, the last tvo rreeks In January J 
at Los Angeles Calif ' 

FLORIDA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Chas C Grace, 145 King St, SL Augustine, Fla 
President Elect Dr Jos W Taylor 706 Franklin SL, Tampa, Fla 
Secretary Treasurer Dr Carl S McLemore, 1217 Euhl Ave Orlando Fla. 

THE PHILADELPHIA LARYNGOLOGICAL SOCIETY 

President Dr William J Hitschler 
Vice President Dr Chevalier L Jackson 
Treasurer Dr John J O'Keefe 
Secretarv Dr Joseph P Atkins 
Historian Dr Herman B Cohen 

E'^ecutlve Committee Dr Thomas F Furlong Jr, Dr William A Lell 
Dr Harrv P Schenck Dr Benjamin H Shuster, ev officio 

SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY 
Chairman Dr Edley H Jones 1301 Washington St VicKsburg, Miss 
Vice Chairman Dr K W Cosgiore 111 E Capitol Ave Little Rock Ark 
Secretary Dr F A Holden Medical Arts Bldg Baltimore Md 
Meeting 


WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
President Dr James K Steuait Wheeling W Va 
Secretary Treasuiei Dr Fredeiltk C Reel, Chaileston W Va 

CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
President Dr G C Otrich Belleville Ill 
President Elect Dr Phil R. McGrath Peoria III 
Secretary Treasurer Dr Alfred G Schultz Jacksonville, Ill 

DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
President Dr Oscar Marchman Jr Dallas, Terras 
Secretary Treasurer Dr Morris F Waldman Dallas, Texas 

BALTIMORE NOSE AND THROAT SOCIETY 
Chairman Dr Albert Steiner 1308 Eutaw PI, Baltimore, Md 
Secretary-Treasurer Dr Walter E Loch 1039 Nq. .Calvert St Baltitoore, 
Maryland V ' 

SOCIEDAD DE OTO-RINO LARINGOLOGIA, 

COLEGIO MEDICO DE EL SALVADOR, SAN SALVADOR, C A 

President Dr Salvador Mlxco Pinto 
Secretary Dr Daniel Alfredo Alfaro 
Treasurer Dr Antonio Pineda M 
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CANADIAN OTOLARVNQOLOGICAL SOCIETY 
SOCIETE CANAO'fcNNE O OTOLARYNQOLOQIE 
President Dr G Ednard Tremble 1390 Sherbrooke St West 

SeereiiT Dr G Arnold Henry HO SL Oeorgo St, Toronto Ontario 
Meeting Biggin Inn Dak© ot Bay* Moakoka Ontario 3nno 16 to Inn© 
18 1955 


MEXICAN ASSOCIATION OF PLASTIC SURGEONS 
Prealdenl Dr Ceaar LaBold© MotIco D P 
Vlce-Preridont Dr M Oonxala Ullon, Mexico D F 
Secrotary Dr Joan de Dio* Mexico D F 


FEOERACION ARGENTINA 
DE 80CIEDADES DE OTORRINOLARINGOLOGIA, 
'^ecTctatio del Bxlerior Dr Juan MaquoI Tato 
^ub-Secr«tarln del Exlerior Dr Oretle E. DergngHo 
SecTcUrlo del Interior Dr Eduardo Caelerdn 
siil>^rcpetflrlo del Interior DrAlIIIo Mnle del Carrll 
SerretnrloTejorero Dr \Mcente Carrl 
Sob Secnstnrlo Tcsorero Dr Jo^6 D Snberrlola 


ASOCIACION DE OTO RINO-LARINCOLOOIA DE BARCELONA SPAIN 

President© Dr J Abollo 

\ Ice-Prcident© Dr Lul* Sufl© Mcdnn 

Secietario Dr Jorge PereUd 619 Proveaxa Barcelona, 

Vlce-Secrotario Dr A PlnarL 
\ocal Dr J M r©rr-\ndo 


80C1EDA0 NACIONAL DE CIRUQIA OF CUBA. 
Proflldente Dr Eelnaldo de Vllllerti 
\ Icerretidente Dr C4tar Cabrera Calderln, 

Secretario Dr Joa9 Xlrau, 

Tewrcro Dr Altredo M FetlL 
Vocal Dr J096 Qroii 
V ecftl Or Pedro Kemdndei Qrmcalo 


INTERNATIONAL BRONCHOESOPHAOOLOQICAL SOCIETY 
Profldenl Dr tndrc Soulae Pari* Pmnce 

Secretary Dr Chemller L. Jnckson 1901 IVnlnut SL, Philadelphia S Pa. 

DBA 

Meeting 

Time and Place 


A68OCIACAO MEOICA DO mSTlTUTO PENIDO BURNIER — 
CAMPINAS 

Prealdenl Dr Bellor Naaclmento 
First Secretary Dr Roberto Barbosa. 

Second Secretary Dr Roberto Pronco do Amara) 

Librarian Treaimrer Dr t^nelo de Sonsa C^elrox 
Frtllora tor the Arrhltea of th© Podety Dr Guedes de Melo Fllho 
Dr Ponldo Bumler and Dr Gabriel Porto 

60CIEDA0 CUBANA DE OTO-LARINQOLOQIA. 

President Dr Relnaldo de Vllllera 
Vlc©*Prealdcnt Dr Jorge de CArdenaa, 

SecreUry Dr Pablo Hemandea. 

JdPCIEOAO DE OTORRINOLARINQOLOGIA Y 
^BRONCOE^OFAQOSCOPIA DE CORDOBA 
Pretlrtente Dr Aldo Remoiino 
Vlce-Prealdenl© l>r 1 ulr E. Oleen 
Secretarlo T>r Enpenlo Romero Dtnx 
Tworero Dr Joan Manuel Pradalea. 

^ Nonaur A.t. R, Dr Jor*. Bergall" 
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BUENOS AIRES CLUB OTORINOLARINGOLOGiCO 

Presldente Dr K Segre 
Vlc6-Presldente Dr A. P Belou 
Secretario Dr S A Aranz 
Pro-Secretarlo Dr J M Tato 
Tesorero Dr F Games 
Pro Tesorero Dr J A Bello 

SOCIEDAD COLOMBIANA DE OFTALMOLOGIA Y 
OTORRINOLARINGOLOGIA (BOGOTA, COLOMBIA) 
Presldente Dr Alfonso Trlbln P 
Secretario Dr Felix B Lozano 
Tesorero Dr Mario Arenas A 

SOCIEDAD ESPANOLA DE OTORRINOLARINGOLOGIA 
Presldente Dr D AdoBo Hinojar Pons 
Vice Presldente Dr D Jose Perez Mateos 
Secretario General Dr D Francisco Maraflds 
Tesorero Dr D Ernesto Alonso Ferrer 

ASOCIACION DE OTORRINOLAR.NGOLOGIA 
Y BRONCOESOFAGOLOGIA DE GUATEMALA 
Presldente Dr Julio Queiedo 15 Calle Orlente No 5 
First Vice Pi esldente Dr Hdctor Cruz 3a A\enlda Sur No 72 
Second Vlce-Presldentc Dr Josd Luis Fscamllln 5a Calle Ponlonte 
No 48 

Secretario Tesorero Dr Horace Polanco 13 Calle Ponlente No BH 

FIRST CENTRAL AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY 
President Dr Victor M Noubleau San Salvador 

Secretary Treasurer Dr Hector R Silva, Calle Arce No 84, Sail Snlta- 
dor El Salvador Centml America 

SOCIEDAD DE ESTUDIOS CLINICOS DE LA HABANA 
Presldente Dr Frank Canosa Lorenzo 
Vice Presldente Dr JuUo Sangully 
Secretario Dr Juan Portuondo de Castro 
Tesorero Dr Luis Ortega Verdes 

FOURTH LATIN AMERICAN CONGRESS OF 
OTORINOLARINGOLOGIA 

President Dr Dario 
Secretary 

Meeting Lima, Peru, 1957 

SIXTH INTERNATIONAL CONGRESS OF OTOLARYNGOLOGY 
President Dr Arthur W Proetz Beaumont Bldg SL Louis Mo 
General Secretary Dr Paul Holinger, 700 No Michigan Ave, Chicago 
(11), IlL 

Meeting Statler Hotel Washington, D C May 5 10, 1957 

SOClEDADE PORTUGUESA DE OTORRINOLARINGOLOGIA 

E DE 

BRONCO ESOFAGOLOGIA 
Presldente Dr Alberto Luis de Mendonca 
Vice-Presldente Dr Jaime de Magalhaes 

1 ° Secretario Dr Antonio da Costa Quinta 

2 Secretario Dr Albano Coelho 

Tesourelro Dr Jose Antonio de Campos Henrlques 
Vogals Dr Teofllo Esquivel 

Dr Antonio Cancela de Amorim 
Sede Avenlda da Llberdade 66, 1 ° Lisboa. 
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SURGICAL APPROACH FOR SO CALLED GLOMUS 
JUGULARE TUMORS OF THE MIDDLE EAR*! 


Geokge E Sha^ibaooh, 5r., M D 
Chicago, 111 


In the last few years tlic otologic literature has contained 
numerous reports of a pnmary vascular tumoi pecphar to the 
tympanic cavity and liow genemllj referred to as glomus 
jugulare tumor of the middle car Seven of these tumoi-s have 
been seen by the author and his associate Eugene Dcrlacki, 
and six have been operated In two cases a new “hniotym- 
panotomy” surgical approach was utilized to gam access to 
the tumor without sacrificing the hearing 


The glomus jugulare is a tiny structure normally occurring 
m the adv^btia of the dome of the jugular bulb immediately 
below the hj^tympanum and close to the ramus tympanicus 
of the glossopharyngeal nerve Measui mg scarcely 0 6 mm, 
broad by 0,26 mm thick tins minute ovoid structure was first 
described in 1941 by Guild' who observed that it usually con¬ 
sists of a single glomus or mass of vessels of capillary or pre- 
capillary size with numerous epitheloid cells between Occa¬ 
sionally, instead of a single glomus, tuo or more smaller 
bodies are present, sometimes one or all are in the canal that 
transmits the ramus tympanicus of the glosso-pharyngeal 
nerve through the floor of the middle ear, and m one case 
the body occurred along the course of this nerve over the 
cochlear promontory Because histologic structure and nerve 


J«u.™ 0«C, ana ac«pua f„r 
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.1 1 U'od supply fiom the glossophaiyngeal nen’eanda. 

I' o!ai\ngc?I aiteiy aie similai to the caiotid W 
F I nus caioticus, Guild suggested foi it the name J 

■•ulaus 

toui veais aftei Guild's desciiption Rosenwasser repr 
a piimai^ \asculai tumoi of the middle eai aiismgfrom 
hiTiot'I’l’) hum and having the histologic stiuctui'C of i 
lotid tumoi He suggested that it might have comeii 
the erlouiits jugulaiis of Guild, and pioposed the namegh* 
n guiait, tumoi Piioi to Rosenwassei's article the liteui 
Luiuained spoiadic lepoits of similai vasculai tumors of 
Middle eai diagnosed simply as angioendothehomas or I 

< iigioeiidotheliomas The eaihest such lepoit that I ti' 
encountered was by Joseph C Beck^ m the Illinois Medic 
Journal m 1906, but an exhaustive seaich especiallv oft- 
Euiopean hteiatuie might well disclose eailiei reports 

Since Rosenwassei's naming of this tumoi a number d 
excellent articles on glomus jugulaie tumors of the niidi 
ear have appealed, including a leport of eight new casesh® 
Columbia Univeisity by Lattes and Waltnert in 1949, andh 
new cases by Lestei Blown® in 1953 From the nunierofi 
published repoits, and oui own experience, cei’tam characte 
istics that seem peculiar to these tumors can be enumerated 

1 There exists a definite predilection for angioendotheli 
omas to occur m the tympanic cavitj', often arising fiomftf 
hypotympanum but sometimes duectly fiom the dome of tbe 
jugulai bulb Then histologic structuie and point of onp® 
shongly suggest that they arise fiom the glomus jugulare 
stiuctme of Guild, as proposed by Rosenwasser 

2 They occur in young and middle-aged adults moi’e oftea 
than in the later years, wdren carcinoma is more prevalent f 
have encountered no cases reported in children 

S They are generally qri^ slow growing but are locaUr 
invasive In a few instances they have been frankly mahS 
nant with a much more rapid invasive growth, regional and 
distant metastases, and fatal teimination from mtracianial 
extension 
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A The symptoms beipn with nn carlv conductive healing 
loss, often ivith a pulsating tinnitus synchronous with the 
pulse As the tumor imades and extends tlirough the Urn 
panic membrane otorrhea frequentU occurs Pi-ofuse bleed 
ing spontaneous or more often follow ing instrumentation and 
biopsy, becomes a prominent and alarming sjmptom As the 
tumor invades tlie surrounding bone, facial paresis, vertigo, 
profound or total inner ear deafness, lieadaclie, and finally 
involvement of the nerves of the jugular foramen appear 

5 Otoscopic examination in the earliest stage is charac¬ 
teristic a sharplj defined reddened oi bluish mass in the 
tympanic cavitj behind the intact tympanic membrane In 
one of our cases this had been misinterpreted elsewhere ns a 
Scliwartze’s sign from a vascular otosclerotic focus, but uti- 
lizmg the magnifying speculum and keeping in mind the early 
appearance of these tumors there should be no confusion 

Later when the tumor has protruded through the tympanic 
membrane mto the meatus one will see an ordinary appearing 
polyp, often with more or less purulent discharge around it 
The profuse bleeding, controlled only b> packing the meatus 
when the poljp is removed, may offci the first clue of the 
correct diagnosis Unless the growth is far advanced vvith 
extensive erosion of surrounding bone the X-raj picture is 
not helpful The definitive diagnosis is made by histologic 
examination revealing an angioendothclioma, which because of 
its site of ongm may be classified as a glomus jugulare tumor 
of the middle ear 

fl Lester Brown* has described a “pulsation sign” that he 
believes is particularly cliaractenstic of these tumors With a 
Bruemng Siegel specuium that fits tightly into the meatus one 
observes the tnmor while increasing the pressure in the 
meatus with the attached rubber bulb A8_tlm pressure is 
slowly increased the tumor is seen to pulsate, sometimes al¬ 
most violently, or if already pulsating the pulsations are seen 
to increase Then as the air pressure Is further increased 
the tumor will blanch and the pulsations cease, only to recur 
as the pressure is slowly released, reaching a maximum and 
then dimmisblng again as the mtrameatal pressure returns 
to normal We have recently tried this test exactly as de- 
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and blood supply from the glossophaiyngeal neive and ascend 
mg phaiyngeal aiteiy aie similar to the caiotid body oi 
glomus caioticus, Guild suggested foi it the name glomus 
jugular IS 

Foul years after Guild’s desciiption Rosenwassei^ reported 
a piimaiy vasculai tumoi of the middle ear arising from the 
hypotvmpanum and having the histologic structuie of a ca¬ 
iotid body tumoi He suggested that it might have come fiom 
the glomus jugulaiis of Guild, and proposed the name glomus 
jugulaie tumor Piioi to Rosenwassei’s article the liteiature 
contained sporadic reports of similar vascular tumors of the 
middle eai diagnosed simply as angioendothehomas or he¬ 
mangioendotheliomas The earliest such report that I have 
encountered was by Joseph C Beck^ in the Illinois Medical 
Journal in 1906, but an exlraustive search especially of the 
European literature might well disclose earlier repoifs 

Since Rosenwassei’s naming of this tumor a number of 
excellent ai-ticles on glomus jugulaie tumors of the middle 
ear have appeared, including a report of eight new cases from 
Columbia University by Lattes and Waltnei’^ in 1949, and 11 
new cases by Lester Brown' in 1953 From the numerous 
published reports, and our own experience, certain chai’acter- 
istics that seem peculiar to these tumors can be enumerated 

1 There exists a definite predilection for angioendotheh¬ 
omas to occur m the tympanic cavity, often arising from the 
hypotympanum but sometimes diiectly fiom the dome of the 
jugular bulb Then histologic structure and point of oiigiu 
strongly suggest that they arise from the glomus jugulare 
structure of Guild, as pixiposed by Rosenwassei 

2 They occur m young and middle-aged adults more often 
than in the later years, when carcinoma is more prevalent I 
have encountered no cases reported in children 

S They are generally quite slow growing but are locally 
invasive In a few instances they have been fiankly mahg 
nant with a much more rapid invasive growth, regional and 
distant metastases, and fatal termination from intracranial 
extension 
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Ji The symptoms bepin ■with im carl\ conducti\o heaimg 
loss, often with n pulsating tinnitus svnchronous with the 
pulse As the tumor invades and extends through the tym¬ 
panic membrane otorrhea frequentlj occurs Profuse bleed¬ 
ing, spontaneous or more often following instrumentation and 
biopsj, becomes a prominent and alarming sjTnptom As the 
tumor invades the surrounding bone, facial paresis, vertigo, 
profound or total inner ear deafness headache, and ilnallv 
involvement of the nerves of the jugular foramen appear 

S Otoscopic examination in the earliest stage is charac- 
tenstic a sharplj defined reddened or bluish mass in the 
tympanic cavitj behind the Intact tympanic membrane In 
one of our cases this had been misinterpreted elsewhere ns a 
Schwartse’s sign from a vascular otosclerotic focus, but uti¬ 
lizing the magnifying speculum and keeping in mind the early 
appearance of these tumois there should bo no confusion 

Later when the tumor has protruded through the tympanic 
membrane into the meatus one will see an ordinary appealing 
polyp, often with more or less purulent discliarge around it 
The profuse bleeding, controlled only by packing the meatus 
when the polyp is removed, may offer the fii'st clue of the 
correct diagnosis Unless the growth is far advanced with 
extensive erosion of surrounding bone the X-ray pictuie is 
not helpful The definitive diagnosis is made by histologic 
examination revealing an angioendotheliomn, whicli because of 
its site of origin may be classified as a glomus jugulare tumor 
of the middle ear 

e Lester Brown* has described a ‘ pulsation sign” that he 
believes is particularly characteristic of these tumors With a 
Bruening-Siegel speculum that fits tightly into the meatus one 
observes the tumor while increasing the pressure in the 
meatus with the attached rubber bulb As the pressure is 
slowly increased the tumor Is seen to pulsate, sometimes al 
most violently, or if already pulsating, the pulsations are seen 
to increase Then as the air pressure is further increased 
the tumor will blanch and the pulsations cease, only to recur 
as the pressure is slowly released reaching a maximum and 
then diminishing again as the intrameatal pressure i-etumg 
to normal We have recently tried this test exactly as de- 
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and blood supply fiom the glossopharyngeal nerve and ascend¬ 
ing phaiyngeal aitei'j are similar to the caiotid body oi 
glomus caioticus, Guild suggested foi it the name glomus 
jugulaiis 

Foul yeais aftei Guild's desciiption Rosenwassei" leported 
a piiniary vasculai tumoi of the middle ear arising fiom the 
hypotympanum and having the histologic stiuctuie of a ca¬ 
iotid body tumoi He suggested that it might have come fiom 
the glomus jugulans of Guild, and pioposed the name glomus 
jugulaie tumoi Pnoi to Rosenwasser’s article the hteiature 
contained spoiadic leports of similai vasculai tumoi s of the 
middle ear diagnosed simply as angioendothehomas oi he¬ 
mangioendotheliomas The eailiest such lepoit that I have 
encountered was by Joseph C Beck^ m the Illinois Medical 
Journal in 1906, but an exliaustive seaich especially of the 
Euiopean hteratuie might well disclose eailier repoifs 

Since Rosenwassei’s naming of this tumor a numbei of 
excellent articles on glomus jugulaie tumors of the middle 
eai have appealed, including a leport of eight new cases fiom 
Columbia Univeisity by Lattes and Waltnert in 1949, and 11 
new cases by Lestei Blown® in 1953 From the numemus 
published lepoiia, and oui own experience, certain chaiacter- 
istics that seem peculiar to these tumoi s can be enumeiated 

1 Theie exists a definite piedilection foi angioendotheli- 
omas to occui in the tympanic cavity, often aiising fiom the 
hypotympanum but sometimes diiectly from the dome of the 
jugulai bulb Then histologic stiucture and point of oiigm 
stiongly suggest that they aiise fiom the glomus jugulate 
stiuctuie of Guild, as pioposed by Rosenwasser 

2 They occur in young and middle-aged adults moie often 
than m the latei yeais, when caicinoma is more prevalent I 
have encounteied no cases repoited in cluldren 

S They aie geneially quite slow glowing but aie locally 
invasive In a few instances they have been frankly mahg 
nant with a much moie lapid invasive giowth, regional and 
distant metastases, and fatal termination from intiacianial 
extension 
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i The symploms begin with nn early conduetisc hearing 
loss, often with a pulsating tinnitus sjTichronous with the 
pulse. As the tumoi invades and extends through the tvm 
panic membrane otorrhea frequentlv occurs Profuse bleed¬ 
ing spontaneous or more often follon ing instrumentation and 
biopsy, becomes a prominent and alarming symptom As the 
tumor invades the surrounding bone, facial paresis, vertigo, 
profound or total inner car deafness, headache, and finally 
involvement of the nerves of the jugular foramen appear 

5 Otoscopic examination m the earliest stage is charac- 
tenstic a sharply defined reddened oi bluish mass in the 
tympanic cavity behind the intact tympanic membrane In 
one of our cases this had been misinterpreted elsewhere as a 
Sehwartie’s sign from a vascular otosclcrotic focus, but uti¬ 
lizing the magnifying speculum and keeping in mind the early 
appearance of these tumors there should be no confusion 

Later when the tumor has protruded through the tympanic 
membrane into the meatus one will see an ordinary appearing 
polyp, often with more or less purulent discharge aiound it. 
The profuse bleeding, controlled only hj packing the meatus 
when the polyp is removed, may oITer the first clue of the 
correct diagnosis Llnlesa the growth is far advanced witli 
extensive erosion of surrounding bone the X ray picture is 
not helpful The definitive diagnosis is made bv histologic 
examination revealing an angioendolhelioma, which because of 
Its site of origin may be classified as a glomus juguiare tumor 
of the middle ear 

6 Lester Brown” has described a “pulsation sign” that he 
believes is particularly characteristic of thie tumors With a 
Bruening-Siegel speculum that fits tightly into the meatus one 
observes the tumor while increasing the pressure in the 
meatus with the attached rubber bulb As the pressure is 
slowly increased the tumor is seen to pulsate, sometimes al¬ 
most violently or if al^dy pulsating, the pulsations are seen 
to increase Then as the air pressure is further increased 
the tumor will blanch and the pulsations cease, only to recur 
as the pressure la slowly released, reaching a maximum and 
then diminishing again as the intrameatal pressure returns 
to normal We have recently tried this test exactly as de- 
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sciibed by Blown, and we have obseived pulsations of some 
of the tumois thiough the magnifying speculum, that dis 
appealed on carotid piessuie 

7 Most authois“ do not legaid these tumois as ladio-sen 
sitive, although a good many of the leported cases weie ir 
radiated piecedmg oi following surgical removal^” 

8 Suigical lemoval by means of a ladical mastoidectomy 
to expose the tumoi in the tympanic cavity has been the treat¬ 
ment geneially lecommended, except foi fai advanced giowths 
which by X-ray had destioyed much of the petrosa and were 
consideied mopeiable 

In the majoiity of leported cases suigical removal has re¬ 
sulted in freedom fiom lecurience, but most of the cases had 
been followed foi less than five years Lattes and Waltnei"* 
do report one case without recurrence 17 years after surgical 
removal 

Our own experience with these inteiesting neoplasms be¬ 
gan several years ago when we were not yet attuned to the 
early clinical picture of the glomus jugulare tumor This was 
a middle-aged woman complaining of an annoying pulsating 
tinnitus in the right ear Behind a nomral tympanic mem¬ 
brane a sharply defined reddened mass was seen to occupy 
the anterior inferior third of the tympanic cavity, with vis¬ 
ible pulsations that disappeared along with the tinnitus on 
carotid arteiy pressure An aneurysmal enlargement of the 
carotid ai*teiy, where it passes just in front of the tympanic 
cavity, was suspected, but much moi e likely this patient had 
had an early glomus tumor which we failed to lecogmze 

Of the SIX cases that we have operated (see Table), the 
first two were moderately advanced tumois that filled the 
tympanic cavity, one protruded thiough the tympanic mem¬ 
brane into the meatus, both had resulted in total or profound 
nerve deafness with vertigo m one, and at operation both 
were found to arise from the dome of the jugular bulb with 
erosion of the floor of the hypotjrmpanum In both a similar 
surgical technique was employed for removal 

Because of the profuse bleeding that occuiTed with the 
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pieliminaiy biopsy and oui suspicion that they might arise 
fiom the jugnlai bulb, the_mteinal jugular vein was fii-st 
ligated, and in addition the external carotid artery was tied 
off, and the sigmoid sinus packed off in one By means of an 
endauial radical mastoidectomy the tumor mass filling the 
tympanic cavity was exposed with profuse bleeding each time 
the tumor was disturbed, controlled only by lodofonn gauze 
packs 

The hypotympanum and jugular bulb were then exposed by 
lesecting the entire tympanic bone forming the anterior, 
inferior and posterior osseous meatal wall until the ascending 
poi*tion of the carotid arterj’^ in its bony canal, the facml neive 
emerging from the stylomastoid foramen and the jugular 
bulb with the attached tumor protruding upward into the 
tympanic cavity lay fully exposed This was done without any 
attempt to mobilize or remove any of the tumor, thus avoid 
mg the profuse bleeding that obscured the surgical field when 
ever the tumor itself was manipulated 

As Weille and Lane® so aptly put it “the patient was l^ 
moved from the tumor rather than the tumoi~"from the pa¬ 
tient ” Only when the tumor lay fully exposed was it rapidly 
dissected away from the dome of the jugular bulb, using a 
small periosteal elevator, with constant suction for the profuse 
bleeding WHien the bleeding had subsided with the help of 
an iodoform gauze pack, the point of origin on the jugular 
bulb was cauterized in the fiist case, using the topical scleios- 
ing solution of Mohs ” Although car e was taken not to apply 
this chemical to the exposed facial neiwe, complete facial 
paralysis followed the operation In the second case the base 
of the tumor on the jugular bulb was fulgurated by electro¬ 
coagulation, and facial paresis did not result Both patients 
have dry, well epidermized cavities, the first nearly five years 
aftei operation ivrth no known lecuinence (the patient was 
last seen two years ago, and in the absence of symptoms has 
not returned) , the second with no evidence of lecunence 
after two years, however, the first patient had a solid jugulai 
bulb at opeiation, probably filled with tumor, and a dead 
labyrinth possibly invaded by tumors, so a permanent cure is 
doubtful 



SHAXIBAUGH GLOMUS JUGULARS TUMOR 


191 


The complete fncml paralysis has partmllv recovered—per¬ 
haps 80 per cent. The second patient had a glossopharynceal 
nerve anesthesia of the pliarynx before operation, suggesting 
tumor in the jugular foramen This anesthesia has recovered 
only in part, so again no cannot be certain of a cmc 

Tlie two most recent patients that have come to us nith 
this condition also had moderately advanced tumoi's Case 
5 in our series had a more malignant appearing tumor on 
histologic examination than the other cases, and nine months 
after an apparently complete removal by radical mastoidec¬ 
tomy there was a recurrence in the Eustnchinn tube with a 
large metastatic cervical gland A second extensive operation 
to resect the osseous Eustachian tube was nevertheless fol 
lowed by a fatal termination from evident intracmnial exten¬ 
sion three months later, one year after the first operation 
and only two or three years after the first symptom 

Case 6 had a moderately advanced tumor that filled the 
tympanic cavity, the entire external auditory meatus to the 
tragus, and the attic and antrum, and appeared to originate 
from the hypotympanum This was removed by the usual 
endaural radical mastoidectomy three months ago, too soon 
of course, to draw any conclusions concerning i ccurrence 

The two of our patients who presented the earliest tumors 
were Cases 3 and 4 in our operated series The first, a 
woman of 46, was referred by Dr Von Leden who, in a rou¬ 
tine otolaryngologic examination, had observed a localised 
red mass in the posterior half of the tympanic cavity behind 
a normal tympanic membrane She denied any ear symptoms 
but showed a mild conductive hearing loss. In an effort to 
preserve the normal sound conducting apparatus and good 
hearing the following technique first worked out on the ca¬ 
daver, was employed to expose the tvmpanic cavity widely 
via the hypotympanum 

1 The usual Lempert endaural incision ns modified by the 
author and lus aBsociates’' so as to preserve the skin that 
forms the curve of the posterior meaW wall 

2 A supplementary incision through the skin of the infe 
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1101 and anteiioi meatal wall along the outei edge of the 
osseous meatus 

S Elevation of the skin of the anterioi, infeiior and pos- 
teiioi osseous meatal wall as a tube to the sulcus tympanicus, 
thus exposing almost the entiie extent of the tympamc bone 
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Pig: 1 Audlogrrams on Case 3 



Flff 2 Audiograms on Case 4 


U With a dental diiven buii the anteiior and inferioi os¬ 
seous meatal wall thinned down so as to widen and enlarge 
downwaid and anteiiorly the osseous meatus The position of 
the facial nerve in the posterioi meatal wall where it emerges 
fiom the stylomastoid foramen must be kept in mind By 
removing the flooi of the meatus anteiior tp, but not beyond, 
a vertical line tlnough the postenoi edge of the sulcus tyin- 
panicus the facial nerve is safely avoided 










SHAIIBAUQH GLOMUS JOGULARE TUMOR, 


193 


5 Elevation of tlio annulus tjmpnnicus from its sulcus 
anteiiorly, infenorlv and posteriorly, as first described by 
Lempert’’ and subsequentlj utilized bi Hosen” for biopsy 
of Rlomus juRulare tumors This permits tlie pais tensa to 
be folded upwaids upon itself, exposing all but the upper an¬ 
terior portion of the tjunpaiuc cavity 



6 Resection of the bony sulcus tympanicus infenorly so as 
to expose fully the hsTiotympanum and tumor within it 

7 Tile tumor in Case 3 fully exposed by this hypotym 
panotomy with minimal bleeding, was observed to occupy the 
posterior three-fourths of the tympanic cavity with its base 
in the hypotympanum and two lobes, one enveloping the in 
cudostapediai joint The latter was carefully teased away 
from the stapes to which it was not at all adherent, and both 
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lobes weie then lapidly dissected fiom the promontoiy to 
which they weie model ately adheient, and fiom the flooi of 
the hypotympanum to which they were more adherent, with 
suction for the pi of use bleeding A millimetei sized opening 
towaid the jugulai bulb poured venous blood each time an 
iodoform gauze pack was i emoved, until it was controlled bv 
electiocoagulation Caieful inspection of the tympanic cavity 



BMg 4 Incision extended around Hoor of osseus meatus Permlttl^nB the 
skin of the osseus meatus to be elevated upward exposlngr floor ana an 
rior meatal wall 


with magnification when all bleeding had been controlled le- 
vealed no visible remnants of tumor 

8 The tympanic membrane and meatal skin were folded 
back into position with split thickness skin giafts to line the 
enlaiged meatus where it was not covered by its own skin 
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Five weeks after operation the car w as dry and healed, and 
the hearing slightly improved over the pre-operative test Six 
months after operation, however a small perforation ap¬ 
peared along the inferior edge of the tympanic membrane, 
which IS responding favorably to the Lynn Derlacki'* closure 
technique 



PJk 5 Dona remorat from floor and anterior irBll of thr o»ifu» meatu> 
fflPrt^chJnff the dome of the Juffular bulb BuIcub ijTntwtnIcuB Intact. Note 
Inat bone rtmoxal Is anterior to vertical line drawn throuffh poaterior 
meats} wall so as to »^old the faelnl nerve 

Our fourth operated case when first seen had almost an 
identical early tumor that occupied the inferior two-tlurds of 
the tympanic cavity, however, she delayed operation tliree 
months, during wluch time the tumor grew appreciably and 
became adherent to the lower portion of the tympanic mem¬ 
brane The same hypotympanotoray technique was caiTied 
out as m the preceding case, except that the lower involved 
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edge of the tympanic membiane was lemoved, a split thick 
ness skin giaft being placed against the lower edge of the 
remaining tympanic membrane and lining the enlaiged osse¬ 
ous meatus Tluee weeks aftei operation the eai was healing 
lapidly, and the hearing was improving when the patient 
leturned to hei home in Venezuela 


/ 



FJr" G Sulcus tjmpanlcua has been resected e'^oslnff tumor In hjpo 
tympanum 


CONCLUSIONS 

1 A pi unary tumoi of the tympanic cavity having the 
histologic sti-uctuie of angioendothehoma and arising usually 
fiom the hypotympanum or jugulai bulb could veiy well anse 
fiom the glomus jugulaiis stiucture of Guild, and fall into 
the classification of glomus jugulare tumor of the middle ear 

2 These tumoi s aie usually slow growing but locallyjn- 
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vasive and are no^ radio-sensitive Early surgical removal is 
a'didsable before the heanng is seriously impaired and impor 
tant adjacent structures haie become involved 

S For larger tumors radical mastoidectomj with exposure 
of tlie hypotympanum, andlfneceisarj the jugular bulb, mil 
peimit the tumoi to be removed rapidlj cn masse vvitlv a mini¬ 
mum of blood loss The patient should bo typed, and blood 
on hand for transfusion, but by ‘removing the patient from 
the tumor” leaving the latter tn stUt until fully exposed the 
blood loss has not necessitated a transfusion in any of the 
author’s cases 

i The technique of hypotyanpanotomy is described for re¬ 
moval of eaxly glomus jugnlare tumors confined to the hypo- 
tympanum and tympanic cavity, so ns to gam adequate ex¬ 
posure of the tumor without sacrificing the hearing This 
approach to the tympanic cavity has not been described before, 
although Rosen'* suggested that "in cases where the tumor 
arises from the piomontory it might be possible to excise the 
entire tumor” by simply elevating the tympanic membrane, 
while Brown" mentions that "It may be possible to remove 
a small hypotympanic tumor through an incision in the floor 
of the external auditory canal, whereby the loner half of the 
drum membrane could be turned up and the tympanum 
exposed ” 

Brown notes that with this technique "poor visibility would 
be the greatest deterrent" With this statement 1 would agree, 
for the profuse bleeding attending removal of these tumors 
requires sufficient exposure to see all of the tumor clearly 
before removal is begun, and to introduce a good size suchon 
tube, and, if necessary, electrocoagulation, to control the bleed 
ing, both of which would be exceedingly difficult through the 
normal size meatus. 

Naturally the preservation of heanng should not be at tlie 
risk of incomplete lemoval of tumor If the surgeon finds that 
hypotympanotomy does not fully and adequately expose the 
tumor he should not hesitate to proceed with the radical mas¬ 
toidectomy tlirough the same endaural incision 
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edge of the tympanic membrane was lemoved, a split thick¬ 
ness skin giaft being placed against the lower edge of the 
lemaming tympanic membiane and lining the enlaiged osse¬ 
ous meatus Thiee weeks after operation the ear was healing 
rapidly, and the hearing was improving when the patient 
returned to her home in Venezuela 



Pig C Sulcus tympanicus has been resected exposing tumor In hypo 
t> mpanum 


CONCLUSIONS 

1 A primary tumor of the tympanic cavity having the 
histologic structure of angioendothelioma and arising usually 
from the hypotympanum or jugular bulb could very well arise 
from the glomus jugular is structure of Guild, and fall into 
the classification of glomus jugulare tumoi of the middle eai 

2 These tumors are usually slow growing but loMlly_in- 
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vasive and are not radio-sensitive. Earl> surgical removal is 
advisable before the hearing la seriously impaired and impor¬ 
tant adjacent structures have become involved 

S For larger tumors radical mastoidectomy with exposure 
of the hypotympanum, andlf Uecessary the jugnlai bulb, will 
permit the tumor to be removed rapidly en itmsee w ith a mini¬ 
mum of blood loss The patient should be typed, and blood 
on hand for transfusion, but bj ‘ removnng the patient from 
the tumor” leaving the lattei in situ until fully exposed, the 
blood loss has not necessitated a transfusion in any of the 
author's cases 

h The technique of hypotympanotomy is described for re¬ 
moval of eaily glomus jugulare tumors confined to the hypo- 
tympanum and tympanic cavity, so as to gam adequate ex¬ 
posure of the tumor mthout sacrificing the heanng This 
approach to the tympanic cavity has not been descnbed before, 
although Rosen** suggested that “in cases where the tumor 
arises from the promontory it might be possible to excise the 
entire tumor” bj simply elevating the tympanic membrane 
while Broivn'* mentions that “it may be possible to remove 
a small hypotympanic tumor through an incision in the floor 
of the external auditory canal, whereby the lower half of the 
drum membrane could be turned up and the tympanum 
exposed ” 

Brown notes that with this teclmique ‘poor visibility would 
be the greatest deterrent” With this statement I would agree, 
for the profuse bleeding attending removal of these tumors 
requires sufficient exposure to see all of the tumor clearly 
before removal ig begun, and to introduce a good size suction 
tube, and, if necessary, electrocoagulation, to control the bleed 
ing, both of which would be exceedingly difficult through the 
normal size meatus 

Naturally the preservation of heanng should not be at the 
risk of incomplete removal of tumor If the surgeon finds that 
hypotympanotomy does not fully and adequately expose the 
tumor he should not hesitate to proceed with the radical mas¬ 
toidectomy through the same endaural incision. 
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SXIBACUTE THYROIDITIS *t 

Francis H McGoviaiN, M D, 
Danville, Va 


The nature of tins paper is to call to the attention of the 
otolarjTigologist the manifestations of subacute thyroiditis, 
and to note how the impact of the newer methods of ticatment 
has affected its management, Althougli the general literature 
contains many substantial studies on the varied facets of thj 
roiditis, the otolaryngological literatui'c is singularly fieo of 
leferences to this disease 

Subacute thyroiditis is a clinical entity apparently being 
seen with increasing frequency in larjmgological practice 
With the exception of some of the congenital anomalies of the 
thjToid, the otolaryngologist generally regards the diseases of 
the thyroid gland to be in the province of the internist and 
the surgeon, however, because of tlie nature of lus symptoms, 
the patient with subacute thyroiditis often consults the oto¬ 
laryngologist first, and unless he is acquainted with the dis¬ 
ease the diagnosis will be missed 

Subacute, granulomatous or giant cell thyroiditis (de Quer- 
vain’s disease) is currently regarded as a non suppurative^ 
non bacterial inflammation of the thyroid gland It is a self¬ 
limited disease, sudden m onset, often following an upper 
respiratory infection, and lasting several weeks to several 
months, it affects females more frequently than males and 
usually occurs in the fourth or fifth decades 

The disease variM in severity, manifesting itself often as 
a mild painful swelling of the thyroid gland, and at times as 
a severe illness characterised by high fever and prostiation 
The cardinal symptom, as described by the patient, is a sore 
throat and pain on swallowing, the pain is often referred to 
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the angle of the mandible and to one oi both eais, and the 
dysphagia may be pronounced duiing the eaily part of the 
disease 

The thyioid gland is tensej.diffusely_enlarged, and one lobe 
01 the othei, or the isthmus, is the seat of the ^pronounced 
tenderness on palpation The tendeniess may migrate, or 
may extend fiom one lobe to the entiie gland All too often 
in laryngology, routine palpation of the neck is confined to 
thp cervical, post cervical and larjmgeal regions, and the thv- 
loid and supraclavicular areas are neglected The examina 
tion of the pharynx and larynrs_is_negative, although the pa 
tient may feel that the initial pain is localized in the phaiynx 
It has been stated that the patient often cannot teU the dif 
ference between a sore throat and a sore thyroid gland 

The constitutional leactaon is variable In some cases the 
patient complains of some transitory generalized aching and 
fever, often described as an upper respiratory infection, m 
the severe cases the symptoms are considerable and may last 
for several weeks The initial febrile penod usually lasts 
fiom five to 12 days 

There is an elevation of the wlnte blood count, and the sedi 
mentation late is significantly lengthened The pulse rate is 
highei than the tempeiatuie would indicate Tire basal metab¬ 
olic rate and plasma cholesterol level is within normal limits 
The serum protein-bound iodine is normal, indicating a nor 
m^l secretory activity of the gland, although this figuie has 
been found elevated during the acute phase There is a very 
low uptake by the thyroid gland of radioactive iodine The 
uptake of iodine rapidly returns to normal after remission of 
the disease 

An occasional patient presents symiptoms of tachycardia, 
s weat ing, and neiypusness which suggest hyperthyroidism In 
these cases the I'^^ uptake is especially useful, because it is 
always decreased m cases of thyroiditis A few of the patients 
may develop definrte myxedema two or three months after 
the acute stage, and require replacement therapy with thv- 
l oid Recently Sheets^ reported an unusual case of thyrotoxi¬ 
cosis four months after complete recovery from acute thy- 
loiditis 
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The course of the thjToiditis is Irregular, m tlie mild 
the symptoms ma> disappear spontnncousb in a few days, in 
the severe type, the course may be prolonged even after \-ray 
and othei therapj The dramatic response to liormonal thci- 
apy not only shortens the progress of the disease but also 
assists in the differential diagnosis 

The microscopic sections of cases of subacute thyiuiditis 
show a picture characterized by cellular infiltiution, connective 
tissue proliferation and giant cell tubercles 

The etiology is unknown Despite the occasional report of 
some improiement following the use of antdiiotics and the 
removal of foci of infection, the disease is probably not line 
terial Bacterial cultures of these glands are negative Thv- 
roiditiB has been considered to be caused bj bacterial toxins 
originating in the pharynx, based on the presumption that the 
disease appeared to follow an acute upper rcapimtorj infec¬ 
tion Frazier and Harrison’ and others have suggested a 
virus etiology, Lindsay and Dailey’ mention the possibility 
that the lesions seen on histological section might be roactwns 
of hypersensitivity 

The treatment of subacute thyroiditis lias been especially 
successful since the advent of Cortisone and ACTH Many 
articles in the recent literature report the prompt and diu 
matic response to the administration of these agents Clark, 
Nelsen, and Raimnn' found that a single daily dose of 25 mg 
of Cortisone foi 12 -14 days resulted in a relief of symiptoms 
in 24 hours, and the gland was i-estored to novmal size and 
consistency within two montlis 

Cnle and Schneider* administered 100 jmg of Cortisone 
daily with prompt improvement in the patient’s symptoms 
and size of the thyroid gland Laasei'* used injections of Cor¬ 
tisone acetate lOO mg daily in four divided doses, slowly 
decreasing the dosage and extending the period of treatment 
by the oral route for a total of 26 days Cutler’ successfully 
used 40 units of ACTH gel daily for four days, and SOjinite on 
the fifth day in one case, and a larger initial dose (80 u ) on 
a second case It has been advia-d to continue Cortisone treat¬ 
ment until the sedimentation rate reaches a normal level 
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Subacute thyioiditis can be successfully managed by X^aj 
theiapy or the use of thiouiacil ® Crile and Rumsey” used 
100-150 r daily foi one week with splendid symptomatic 
lelief and decrease in the size of the thyioid gland A coui-se 
of external ladiation of 500-1500 r is geneially consideiedto 
be of gieat value in bringing about subjective and objective 
impi ovement 

In Cnspell’s^® expeiience many cases xecui aftei discon 
tinuing Cortisone oi ACTH He advises a tiial with X-ray 
tatiapy fiist and uses Coitisone only foi symptomatic lelief 
tie has found that X-iay theiapy may give satisfying lesults 
in 24-48 houis In one of his cases of thyioiditis using Coib 
sone the patient became worse and the gland became more 
tense It became evident that the process was a suppurative 
thyroiditis and antibiotics and surgical drainage were neces 
saiy 

In the acute case, bed rest, together with the use of local 
heat treatment and the appropriate analgesic is necessary 
The sulfonamides and antibiotics are of no value 

Because it is a self limited disease, treated effectively b> 
medical means, thyroidectomy is not indicated Surgical it 
tervention has been done when the peisistei^ pain suggested 
a hemorrhage into an adenoma, when a neoplasm was sus¬ 
pected 01 from symptoms resulting from thyroid pressure. 
Therapeutic trial with ACTH or Cortisone or needle biops} 
should clear any doubt in diagnosis 

The following case reports illustrate the varying degiet 
of seventy of subacute thyroiditis 

Mr O H age 27 consulted me regarding a pei’sistent sore 
ten days’ duration He complained of painful swallowing and 
the right side A colleague had been unable to explain the cause o' 
discomfort Examination of the ears, nose, throat and larynx 
tlve Palpation of the thyroid gland showed a \erv tender tense, . 

swollen right lateml lobe He was afebrile, the sedimentation 
count and Wassermann tests were normal He was given 40 u ACTH.^ 
for three successive days with complete remission of the inflammat 
process and relief of his svmptoms 

Mrs H G age 36 complained of sore throat and pain on 
of three weeks duration She had been under the care of another P r 
slclan for ‘ulcers of the throat ’ and w as dissatisfied with her 
Examination showed a normal appearing upper respiratory 
presented on palpation an exquisitely tender diffuse enlargement oi 
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roiditis IS a painless, symmetiical progiessive enlaigement of 
tHe' thyioid gland The gland is film and iriegular, and may 
simulate an adenomatous goitie without hyperthyioidism The 
basal metabolic i ate is variable and the sedimentation rate is 
within nonnal limits Tlie disease occuis in women beyond 
the age of 40 but may be seen in youngei girls Giibetz" 
et al, ieported six cases of non-toxic goitres in giils who were 
found to have lymphocytic thyioiditis, then diagnosis was 
made by suigical exploiation and by biopsies obtained with 
the aid of the Silverman needle The radioactive iodine up¬ 
take in Hashimoto’s thyioiditis is 43-62 per cent of the tracer 
dose, the serum protein-bound iodine concentiation is not 
consistent and may be nonnal 

The pathological section shows a dense infiltration of the 
gland with lymphocytes and formation of lymph follicles with 
geminal centers Crile differentiated Hashiraoto’s struma 
fiom lymphocytic thyioiditis by the absence of acidophilic de- 
geneiation of the epithelium 

The tieatment of Hashimoto’s disease is surgeiy foi those 
exceptional cases with symptoms of tracheal piessuie X-wy 
theiapy, or the admimstration of U S P thyroid will success¬ 
fully contiol the thyroid enlaigement In those rare cases 
of unusual enlargement of the thyroid gland resulting from 
lymphocytic thjrroiditis, pioducing the supenor vena caval 
syndrome, as ieported by Sholl and Blaclc,'= sugery is im 
perative 


COMMENT 

Ciiiei3-i4 i-iag wntten that there has been a progressive in¬ 
crease in the incidence of subacute thyroiditis, due perhaps to 
better recognition He and Rumsey classify subacute thyroid¬ 
itis into two types 1 The acute fulminating type, and i n 
chronic type, in which the fever, pain, tenderness, and sys¬ 
temic symptoms aie minimal In lai*yngological practice, m 
my experience, the diagnosis of mild to moderately severe 
cases is often overlooked, these cases aie treated under the 
guise of a variety of eai and thioat conditions Indeed a ton 
sillectomy has been reported to have been performed because 
of a supposed chronic sore throat 
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There is general acceptance of the clinical concept that the 
three varieties of thyroiditis mentioned are separate and dis¬ 
tinct entities. There is no agreement among pathologists on 
this score. Baker’* has reviened the views of those who con¬ 
tend that Eeidel’s and Hashimoto’s struma are separate path¬ 
ological entities, and those who believe the tivo conditions are 
different manifestations of the same process He reported 
two cases presenting the microscopic findings of both diseases 
combined 

Needle biopsy as an aid in diagnosis in thyroiditis lias been 
advocated by Cnle in the doubtful cases In subacute thj- 
roiditis the diagnosis is most often clinically evident, and a 
prompt response to Cortisone or X-ray therapy will confirm 
the impression In those cases in which carcinoma is sus¬ 
pected, surgical exploration and biopsy is preferable. In lym 
phocytic thyroiditis the needle biopsy wiU find its greatest 
usefulness 

As pointed out by Perry’* the mechanism of the action of 
Cortisone and ACTH on the thyroid function is uncertain By 
radioactive iodine uptake and protein bound iodine studies it 
has been shown that a depression of thyroid function is pro¬ 
duced by ACTH and Cortisone This factor plus the general 
suppression of the inflammatory reaction is supposed to bring 
about the response to this form of therapy 


CONCLD8ION 

Attention is called to the importance of subacute thyroiditis 
in clinical otolaryngology and the successful use of Cortisone, 
ACTH, and X-ray therapy in its management The otolaryn¬ 
gologist should be aware of the characteristics of subacute 
thyroiditis, sore throat, difficulty in swallowing a tender 
tense enlargement of the thyroid gland, an increased eryth 
rocyte sedimentation rate, a marked depression of the up¬ 
take of radioiodine by the thyroid gland, and a normal or in¬ 
creased concentration of protein-bound iodine in the serum 
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AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY HOME STUDY COURSES 

The 1956-1956 Home Study Couises in the basic sciences 
related to ophthalmology and otolaryngology, offeied as a 
part of the educational piogram of the American Academy of 
Ophthalmology and Otolaryngology, will begin on September 
1, and continue foi a period of ten montlis Detailed infoima- 
tion and application forms can be secured from Di Wilhaio 
L Benedict, the executive secretary-tieasurei of the Academy, 
100 Fust Avenue Building, Rochester, Minnesota Registra¬ 
tions should be completed befoie August 15 



LYMPHOBLASTOMA IN OTOLARYNGOLOGY * 

Delmar F Weaver M D , 

Detroit, Mich 

The purpose of this paper is to considci tlic factors in\ oh cd 
m tile diagnosis and handling of patients intli lymplioWas- 
toma by the otolaryngologist The term in this paper refers 
to lympliosarcoma and Hodgkin’s disease Smre specific 
treatment is chieflj ui tlic realm of the roentgenologist and 
internist, only the general factors in its treatment Mill be 
considered 

Since so much attention has been given to metastatic cancer 
of the cen ical lymph nodes m recent yeai-s, it is at first 
surprising to find that tliere are lelativolj so few articles in 
the literature dealing with primary cancer, lioweier, tins is 
easier to understand when one becomes aware of the extreme 
diversity of its characteristics, its almost 100 jer cent rate 
of fatality, its relabielj infreauent occurrence and the fact 
tliat so little progress has been made in its treatment since 
Hodgkin' first desenbed one form of it in 1832 

Few climcians have an opportunit> to see a large number 
of cases from onset to termination Most pnvate pracbtion 
ers see a few cases and a few institutions see a relatively 
large number, but the overall expenence in the disease is not 
nearly so great as it is in most other forms of cancer 

A review of the medical literature for the past 25 years 
indicates that the extmnodsl local lesions arc relatnelj rare 

New and Childrey' reported 32 cases of lymphosarcoma 
of the tonsil and pharynx tliat had been diagnosed at the 
Mayo Cimic. These constituted 14 66 per cent of 220 cases of 
cancer in this region 

Sugarba ker and Graver' reported the results of a study of 
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196 cases of lymphosaicoma with biopsy In one-third the 
primal y disease aiose in the region of the head The ma 
joiity of these were in the tonsil or nasopharynx 

Cathn^ leported that 40 per cent of his cases of lympho¬ 
sarcoma of the head and neck involved the tonsil 

A list of reports of one oi two cases of extianodal lesions 
in the field of the otolaiyngologist follows 

Lymphosarcoma of the tonsil was reported by Hust,^ two 
cases, Monvitz® in a thiee-year-old child, and Young and 
Puce" bilateral involvement in a 69-year-old diabetic 

Noyei® reported its piesence in the left pharyngeal wall of 
a seven-year-old boy Tins tumor was resistant to Roentgen 
therapy 

Involvement of the mouth was i epoi*ted by Chi istiansen® in 
a child who died eight weeks after onset The tumor involved 
the mandible and right maxilla, and had protruded from the 
mouth after filling it 

Darlington and Leftkowitz^® reported the death seven weeks 
after first symptoms of a seven and a half-year-old child with 
involvement of the upjier jaw 

Penhale’s'^ case died seven months after first involvement 
of the light mandible, which produced numbness of the lower 
hp 

In Fanale and McCauley’s^' case there was involvement of 
the soft palate with associated involvement of the cervical 
nodes 

Freedman,’^' of the hard palate He found only one other 
case of primary involvement of the hard palate 

Johnson, Stenstrom and Waldron,'^ multiple lesions m- ^ 
volving the left lower jaw, right cheek, fioor of mouth and ' 
the left side of the hard palate 

Hecht,” the left upper jaw became involved after involve¬ 
ment of the cervical lymph nodes 

Involvement of the maxillary antium was reported by 
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New,'* whose case i^as alive and well 12 jears after intcmnl 
and external radiation 


Sugarbaker and Graver* mentioned one case of mvohe- 
ment of the antrum 

Harper’s” case onginatod in the left ethmoid sinus 

Arons'* reported that of his own GO cases of cancer of the 
larynx one was lymphosarcoma In a review of the litera¬ 
ture he found that 5 per cent of all malignancies of the latynx 
were lymphosarcoma 


Miller, Dominquez and McCall'* reported a case witli dou 
ble primary malignant tumors of the larynx One, a squam 
oua cell carcinoma of the right vocal cord, the other a Hodg¬ 
kin's sarcoma of the right i-entricle 


Schlemenson and Cacercs" reported a case of generalized 
li-mphoMrcoma with localization in the larjmx There was a 
concomitant lymphatic leukemia They found four reports of 
lymphosarcoma of the lar}Tix in the literature 

symptom of Hodkin’s disease Mi- 

T"'* ^ ‘’i the disease. The 

cervical and axillary lymph nodes became invohed later 

~ medi- 
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In 59 pel cent of the cases repoited by Sugaibaker and 
Ciaver^ the piimaiy lymph node involvement was in the ned 
Since a study of the lymph nodes of the body in geneial indi 
cates that those of the neck constitute about 15 pei cent, this 
may suggest that the etiology is m some way influenced by the 
anatomical location of the nodes This is especially tine, 
since the ceiwical nodes aie most exposed to the external 
envii onment 

The lymph node involvement is most inconsistent in all 
lespects, and theie is a wide vaiiety of ciicumstances asso¬ 
ciated with the involvement One patient may notice a ]aige 
supraclavicular node, while taking a showei, as first evidence 
of the disease In anothei a numbei of disci ete nodes extend 
mg thioughout any of the seveial chains may be enlaiged An 
othei may have one oi two small, fiimi palpable submental 
nodes, while still anothei lias a single enlarged node that ap¬ 
peals suddenly and incompletely subsides There may be re- 
curiences of this before one becomes suspicious of the piesence 
of lymphoblastoma The lymphadenopathy may oi may not be 
associated with fatigue, loss of weight, backache, fevei or 
sole till oat 

Certain adults tend to have relative enlargement of the 
lymph nodes of the body without ever developing any evidence 
of associated serious disease It may at times be advisable to 
remove one oi more of these nodes for microscopic examina 
tion The almost universal lymphadenopathy of moderate de¬ 
gree in children associated with upper lespiratoiy infection 
needs no fui*thei comment 

While the blood pictui e in lymphoblastoma is usually within 
normal limits, it may be confused with mononucleosis, and it 
IS at times advisable to remove a node for biopsy from a 
patient who lias a history of mononucleosis The author has 
recently removed an enlarged superior deep ceiwical node from 
a 21-yeai-old girl who had mononucleosis several years ago, 
and for the past year had had recurring sore throats with 
associated swelling of the node Her plan to live in Germany 
forced the decision to remove it It was negative 

The decision as to whether to remove a node for biopsy may 
be difficult, however, if one who has gained experience from 
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examining large numbers of normal and abnoi-mnl necks is 
auspicious for the presence of cancer, biopsy is justified 

MTien biopsy is done it is adviable to obtain as mudi tissue 
tor the pathologist as is consistent with good judgment 

Loseke and Graver” recommend aspiration biopsj in certain 
cases when the nodes are associated with important structures 
This was dlagnosticallj successful in 6G per cent of 25 cases 
on whicli it was used as the first method In the nuthoi's 
opinion use of tiie method is quite limited 

Tlie patliological diagnosis of this disease is no loss difficult 
tlian the clinical evaluation Even patliologiata of u ido expen- 
ence and superior nbilitj and reputation have difficulty at 
times In gome cases this may be due to the fact that diag- 
nosbe features are not present in the tissue presented, but it 
appears that pathologists ma> vary in the amount of evidence 
they must have before making a diagnosis A pathological 
diagnosis of ''inflammatory involvement" or ''Ivmphoid hj'per 
plasm” 18 not uncommon u hen a lympli node has been removed 
from a patient who later is found to have lymphoblastoma 
Tins is often an unpleasant situation, especially wlien tlie clin¬ 
ical evidence is stronglj suggestive of tlie disease. 


Heinrich and Judd" studied the records of 100 consecutive 
cases in uhich biopsy was performed on the lymph nodes and 
found positive results in 78 per cent of tlio cervical nodes, 60 
per cent of the axillary and 33 per cent of tlie inguinal 

A pathological diagnosis of metastatic squamous cell car¬ 
cinoma Grade 4, or transitional cel! carcinoma, may be made 
on a node from a patient who^never develops a demonstrable 
primary tumor These patients may follow a rather typical 
course of lymphoblastoma 

The possibility of confusion between these two conditions 
b} the pathologist has been referred to in separate articles bv 
DeJardins” and Graver” ■' 


The author has seen several pabents in whom this situation 
appeared to exist, but it could not be confirmed In personal 
communications with pathologists, some have expre^ the 
opinion that the similarity between the two condiHons may be 
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suflBcient to allow for confusion while otheis have disagreed 
Jennings^^ states that the situation does aiise from time to 
time, and tliat the lymph node impiint method of determining 
cell type has been useful 

With few exceptions, lymphoblastoma will respond diamati 
cally to Roentgen theiapy, and this may be of considerable 
value in diagnosis, especially m involvement of the mediastinal 
nodes It is unusual foi any othei tumoi to respond so 
piomptly and completely, howevei, Roentgen therapy as a 
diagnostic test should be used only in specially selected cases, 
and aftei all other diagnostic measuies have failed to produce 
coiifii matoi y evidence 

When a pathologist leports an enlarged lymph node as 
non-mahgnant, and the clinician is satisfied with the clinical 
picture, the patient may be leassuied with little lesei'vation, 
howevei, if the clinical appealance of the node is suggestive 
of malignancy and there aie other unexplainable clinical fea 
tuies, one should not be too reassuring 

The chmcian may recognize immeasurable evidence of the 
disease based entirely on experience Consequently, a clinical 
diagnosis of lymphoblastoma will often prove correct in spite 
of negative pathological reports 

Tire manifestations and general course of the disease can¬ 
not be predicted in any patient Some will follow a rapidb 
declining course tenninating in death in a matter of months 
or a year or two Others may live 20 or 30 years Craver^‘ 
considers early diagnosis and treatment valuable in its course. 
In a few cases it appears that the disease has been present 
for many months or even years before rt is suspected 

The following cases are reported briefly in an effort to 
illustrate some of the points made in the foregoing discussion 

Case 1 A 60 year old man presented an ulcerated tumor ol the 
tonsil with, enlarged cervical lymph nodes on'TSe’rlght A small blop^ 
removed In the office was reported as lymphosarcoma Following 
atlon the cervical node enlargement was much reduced in size hut deata 
occurred within a jear from progression of the cancer 

Case 2 A colored man age 43, was seen first on February 19, 1®^ 
There was a history of swelling of upper left jaw for one month 
a tooth extraction Improvement of symptoms had followed several Injw 
tlons of penicillin but considerable pain had remained Roentgenogra 
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wbtch had been taken 10 day* preTioiuly aho%ed Ihlch^^ mombrane ot 
the left antrum with eridence of aofl Uaane ■woUlmr OTerl^niT the antnim 
(See Fig 1) --- 

On February U the antmm waa opened through the canine fossa and 
moderate awelUng of the mucous membrane noted A moderato amount of 
granulation tloue was present Dratnase waa tnatitnted and tissue ro* 
mored for mUcroacoplo examination Thta was reported as chronic In 
dammatory reaction in aofl tissue and eranulatlon tissue formalloti. The 
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On May 8 moderate enlargement of a left supra-cla\ Icular IjTnph node 
was noted This responded promptly to inaSiatlon also 

On June 20 marked localized swelling occurred In the midfrontal region. 
This too, responded to Irradiation 

October 5 1954 Roentgenograms of the sinuses showed essentially 
normal findings, and the patient was free of symptoms (see Fig 2) 



y 


f 

P1& 2 Normal appearance of left nntriim 


Ca^e 3 A white woman age B6 de\ eloped tenderness over the left lower 
jaw and discharge of pus and sequestration of a spicule of hone “ 
left lower molar region three months after extraction of teeth row 
months later external sw elling developed over the angle of the left ja-w 
When first seen two months later biopsy of a left suprs-clavlcular 1?®?“ 
node showed Hodgkin’s disease The patient died three years later 

Case J A white male age 29, complained of elevation of temperature to 
the evening and considerable Itching of the skin Biopsy of a left supn* 
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clavicular node revealed Hodgkin a diaeaae Death occurred two >ears 
later 

In Cases 8 and 4 and similni cases, diagnosis is not espe 
ciallj difficult because an obviously abnormal node was pies 



PlK * L> mphosarcotna (x 00) 


ent when fii-at seen and diagnosis by the pathologist was 
prompt. 



Fi& 4 Lymphosarcoma (x 200) 


Four days later It had decreased to about 2 cm in diameter after injectl^ 
of penicillin, however, since it failed to decrease In size further, It was 
moved for biopsy on September 23,1952 Microscopic diagnosis was 
blastoma reticulum cell type Since only one node was Involved, Roentgen 
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therapy wa* deferred. Two inonthB later ewdling tn the rction of the scar 
auegeeted recnrrenco bo Roentgen therapy was carried onL 

Two ypors later there la no evidence of the disease. 

Ccuc c A white woman ape 49 had doped enlargement of sovcral 
discrete nodes on the poatertor border of tbo left stemomastold mnado 
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In November 1942 Tissue removed by needle blonsv at th«t Hm* 
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In XprU 1943 ttve ttonths Inter when flret eeen tho mo»t TOltabt 





218 


WEAVER LYMPHOBLASTOMA IN OTOLARYN 


Lmph node ■nas removed for biops'v The report of the microscopic exami¬ 
nation vas lymphoid hyperplasia Following Roentgen therapy the re¬ 
maining nodes subsided promptly 



Fig: 6 lletaBtatic Carcinoma Grade 4 (Transitional or Lymphoepitbell 
oma T\pe) (--c 200) 


Two months later a left supra-clavicular node became enlarged and th ^ 
responded to Roentgen therapy also Later node Involvement beca 
more general and the patient died 

The clinical picture was so typical that In spite of the Inability to con 




VfEAVER LYMPHOBLASTOMA IN OTOLARYN 


219 


firm the dlaRnosl. mlcroKoplcall) U wn. foil that treatment 
lied In retrospect the Importance of ha\lng: microscopic proof Is cleoiw 
since without It emborrasslnR aUuntlons ino> nrlso. On the other 
however recent review of the orWnal slide Indicates enough evidence to 
maKo a diagnosis of iTinphoeorcoma (see Fig 3), 


Cast 7 A white woman was seen first on September 16 19o2 There 
was a history of weakness backache ond recurring sore throat of two 
months duration There were five discrete lymph nodes about 1 3 era Jn 
diameter on the posterior border of iho right stemomoBtold muscle Two 
days later all five of these nodes were removed and a presumptive dlag 
nosls of lymphoblastoma of lymphosnrcoraa type wns made but could not 
be conflrmefL 


Although she developed no other lorge superficial nodes she developed 
a severe cough. Roentgenograms of the chest were negative so broncho¬ 
scopy waa carried out on December 8 There was evidence of a mediae* 
tln^ mass noted 

The patient was never free of symptoms, but a doflnlto diagnosis could 
not be made In ilarch of 19W the patient beeamo Hi with sovero ab¬ 
dominal pain and a splenectomy was done without the knowledge of the 
author Microscopic eraralnatlon of the spleen was equivocal also The 
patient died before leaving the hospital 

Recent review of the original slides indicates sufficient e\i- 
dence to make a diagnosis of lymphosarcoma, Hodgkin s tjTie 
(see Fig 4) 


Catf 8 A 61-year-old white man was eccn on January g lOri The only 
significant abnormal finding was two discrete lymph nodes In the sub- 
mental region from 3 cm In diameter These nodes were removed two 
weeks later and a diagnosis of giant follicular hyperplasia made Since 
this Is usually a form of lymphoblastoma In an early stage of develop¬ 
ment, the likelihood of the presence of a serious disease was Immediately 
considered (see Fig 5) 


During the next in months he developed no other findings except slight 
■weight loss Contact with the patient was lost at this time 

There Is recent Information to the effect Ihot the patient developed 
generallied lymphadenopathy and died in August 1951 18 months after 
he was first seen 

Catr 9 A 58-y©ar-old white man of Greek extraction was first seen on 
January 10 1947 Fifteen months previously he bad developed an en 
larged lymph node in the left side of bis neclL Several montlis previously 
the node bad subsided following Roentgen ray treatment On February 
18 1947 there were two enlarged nodes In the left side of the neck lust 
anterior to the stemomaslold muscle. Report of the microscopic examlna 
Uon of one of these nodes oontafued the statement The areas with spin 
die shaped cells are suggestive of sarcoma but U is felt that this tumor 
Is a carcinoma (see Fig. 6) XHagnosIs metastatic carcinoma Grade 4 
The response to Xmy was good on several occaslona 

Two.andK>ue-halI years later (1949) he developed enlarged axillary 
lymph nodes 


In Norember 19B0 bony metBBtailii developed end a compreBSlon frmc- 
turo of the dorsal vertebrae occurred 

In January 1961 there was Indltratlon or the PteryEO-maiUIavy toasa 
‘nlo Iho loK pyriform ainna and the epiElottIc 
area He died In the anmmer of 1961 about atx year, after first aymptoma. 



220 


WEAVER LYMPHOBLASTOMA IN OTOLARYN 


It IS, of couise, possible that this patient had a pi unary 
tiimoi of the phai-ynx that was sensitive to the original Roent 
gen tieatment, but that is not too consistent with the subse¬ 
quent couise and duration of the disease 



PIfr 7 Metastatic Carcinoma Grade 4 (Transitional or mphoepithcU 
oma Tjpe) (x 176) 


Case 10 A white woman 67 years old was seen June 15 1946 
n history o£ having had a Ivmph node removed from the left side of 
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neck 12 jenrs prevlon»I> Six yearn preNlownly a nacIUnR aPl^rcA nt tUC 
lett anRlo ot the mandible and acreral Roentgen trrnlmeniB had boon 
K^'en 

On the ndmlwlon examination there wo* notea cnlarRemcnt of the left 
mastoid lymph node U vnis soil and tender This area had nlso been Ir 
radiated fire years prc\Iou8ly Sixteen months later on September 12 
1947 a section of the node was remo\ed tt had Buppurateil and ruptured 
through tlie capsule The pntholoplcal rci>on was Iransillonnl ccU cnrclno- 
tna "Aere was no etldenee of a primary tumor In tho car nose or throat 
and general and Roentgenological examinations Including pyolograms 
were negative 

In January 1948 there was Roentgcnologlcnl evidence of metnstatle 
malignancy of the skull and one month later there was metactaals to tho 
femur 

The patient died April 1948 with gcnenilltod carcinomatosis Th** 
(irlmary silo unknosm (dee Fig 7) 

A.n attempt has been made to further the interest of the 
otolarjTiBologiEt in Ij-mphoblnstoma From a review o! the 
literature for the past 25 jears the relative frequenev of the 
extra nodal lesions has been recorded 

The factors concerned in the clinical diagnosis and its cor¬ 
relation with pathological report* has been discussed from the 
standpoint of the management of patients vvitli pnmary in¬ 
volvement of the cervical Ivmph nodes 

Brief reports have been made to illustrate tlic vnrietv of 
cases encountered by the otolaryngologist 

It is recommended that the otolaryngologist who assumes 
responsibility m the neck familiarize himself not only with 
the appearance and “feel" of all varieties of normal necks, 
but also those involved by tumor* This will be especially 
advantageous In lymphoblastoma of the cervical lymph nodes 
when there is no extra nodal local lesion from which biopsy 
can be obtained This experience is also quite valuable when 
pathoiogical diagnosis cannot be made in the presence of the 
disease 
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It IS, of couise, possible that this patient had a piimary 
tumoi of the phaiynx that was sensitive to the oiiginal Roent 
gen tieatment, but that is not too consistent with the subse¬ 
quent couise and duiation of the disease 



FIb 7 Metastatic Carcinoma Grade 4 (Transitional or L>> mplioeplthfl' 
oma T>pe) (x 176) 


Case 10 A ivhlte ttoman 67 yeais old was seen June IB, 1946 
a history o£ having had a IjTnph node removed from the left side or i 
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neck 12 rcaTB pTevloUfl\> Six ^eara pre%!ou«ly n. BVkOUltip nppwircd at the 
left angle of the montUhle and several Roentgen trontmenta hod boon 
given. 


On the admiralon oxiininntlon there noa noton enlnrpcment of tlio left 
DiBBtold lymph node It was Bolt and lender Thin nrea hnil nlw been Ir 
radiated fl'O yearn provlounlr Sixteen months Inter on September 1- 
1947 a eeetlon of the node wan removed It hnd nuppnrnted and mpVured 
Ihrongh tho capsule. The palhoIoKlcnl report was transltlonnl cell carcino¬ 
ma There vms no evidence ot a primary tumor in tiic ear nose or throat 
and general and Itoentgenoloplenl exnmiontlons Including pjclopmms 
Vi ere negnttvo 


In January 1948 there trns Itoentgenologlcnl ovldencc of metastatic 
mallgnsncy of the situU and ono month later thoro 'vrta mclastaais to the 
femur 


Tho paUent died April 25 1018 with goncmllied cnrcinomotoala The 
primary site unknown (Seo Flg„ 7) 


An attempt has been made to further tlie interest of tho 
otolaryngologist in lymphoblastoma From a review of the 
literature foi the past 25 >eai^ the lelatiae fieqiiency of the 
extra nodal lesions has been recorded 


The factors concerned In the clinical diagnosis and its cot 
relation with pathological reports has been discussed from the 
standpoint of the management of patients with piimarj in 
volvemcnt of the cervical lymph nodes 

Brief reports have been made to illustrate the varietj of 
cases encountered by the otolaryngologist 

It 18 recommended that the otolaryngologist who assumes 
responsibility in the neck familianxe liimself not only with 
the appearance and "feel” of all varieties of normal necks, 
but also those involved by tumors This will be especially 
advantageous in lymphoblastoma of the cervical lymph nodes 
when there is no extra nodal local lesion from which biopsy 
can be obtained This experience is also quite valuable when 
pathological diagnosis cannot be made m the presence of the 
disease 


1 HODOKJn TnOMAB 
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ACADEMY-INTERNATIONAL OF MEDICINE 

A completely revised Fourth Edition of "Professional 
Films” is now in compilation (The frequency and numbei of 
future insert pages necessary to assure a comprehensive in¬ 
dex that 18 continuously current over a period of years Mill 
be determined by the volume of forthcoming productions ) It 
win include new sections providing biograplucal data on au¬ 
thors and information on the audio-visual activities of med¬ 
ical schools dental schools and post-graduate teaching centers 

Over 28 000 copies of previous Editions are in use by med¬ 
ical and dental schools Program Chairman of State and spe¬ 
cialty societies and others here and abroad AIM provides 
this valuable audio-visual information to the profession at- 
large without profit, as one of its contributions toward ele- 
latmg the standards of medical and dental services by expe¬ 
diting the dissemination of professional knowledge 

You are urged to assist by J Informing film authors of 
this announcement so that they can write for questionnaires 
E Providing the fiim title and full name and address of any 
film author Write to the Academy-International of Medicine, 
601 Louisiana Street, Lawrence, Kansas 



RESTORATION OF HEARING IN OTOSCLEROSIS BY 

MOBILIZATION OF THE FIXED STAPEDIAL 
FOOTPLATE AN ANALYSIS OF RESULTS* 

Samuel Rosen, M D t 
With Technical Assistance of 
MoE Bergman, Ed D t 
New Yoik, N Y 

Restoiation of hearing in otoscleiosis by opeiative tieat 
ment has been the most vital contiibution to otology in tbs 
Centuiy Lempert’s gieat contiibution in fenestiation sur 
geiy IS known to all In lecent yeais the authoi has been 
engaged in attempting to lestoie healing in otoscleiosis by 
mobilizing the fixed stapedial footplate The quest foi a sim 
pie suigical pioceduie to lestoie heaiing has led to the devel 
opment of the technique to be desciibed 

In December, 1962, the authoi leported^ his fiist case of 
lestoiation of heaiing in otoscleiosis tieated by this method 
The patient (EL) was opeiated upon in Apiil, 1952 Nonnal 
healing lesulted in the tieated eai and has been maintained 
to the piesent (see Audiogiam, Case 1) Additional communi¬ 
cations" 5 0 7 s p -with case lepoits have demonstiated that the 

procedure developed and employed by the authoi can mobilize 
the fixed stapedial footplate and lestoie useful and sometimes 
noimal hearing 

Ideally, a surgical pioceduie foi otoscleiotic deafness should 
le-establish the nomal function of natuie’s pathway of sound 
conduction, i e , I An intact and freely mobile ossicular cham 

' Read at the Plft> -ninth Annual Meeting ot the American 
logical Rhlnologlcal and Otoloclcal Socletj Inc Hollywood Pin- 
17 19B5 

t Consulting Otologist The Mount Sinai Hospital New York, N T 

t Associate Professor Audiology and Speech Pathology Hunter College 
Xeu York NY 

Editors Note This ms receHed In Harj ngoscone Offlee and accepted fet 
publication March 25 19BB 
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teminating in 2 A frcel> movable atapedinl footplate in 
3 Nature's oval windon The technique presented here nas, 
therefore, devised m the belief that hearing ivould be lestoied 
if the fixed stapedial footplate could once again be rendered 
fieely movable 
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.. The ■oUd lLn« IndlcAtes th« air conduction audloernm tor 

tnc lett car juit betore mobUliatlon of the fixed Btiil>«dlol footplate, 'The 
dMhea line aadiogram showti the threahold for the »amo car SB months 
after the operation- The Bpccch reception threshold# for Uie same period 
are also shown. 


In evaluating this procedure, certain he> questions must be 
ansivered The main questions are 

1 Can the fixed stapedial footplate be mobilized? 

2 If the fixed footplate can be mobilized will tills restoie 
hearing and to what degree? 

3 Will hearmg restored by this method last? 

4 Is the hearing made woiue by mobilization? 

5 What are the indications for this new procedure? 

6 What are the aigmficant features of this technique? 

7 Are there complications? 

S Wliat surgical and tedinical factors contribute to sue'' 
cess or failure? 
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9 What othei factois contiibute to success oi failure? 

10 Can improved hearing result from the fenestration op¬ 
eration on the side in ■which the rigid stapes could not bo 
mobilized*^ 

11 Conversely, can improved hearing result from the mobili 
zation of the fixed stapedial footplate on the side m which the 
fenestration operation has failed’ 

The purpose of tl'us communication is to provide a ciitical 
evaluation and analysis of results obtained by the mobiliza 
tion operation in an attempt to answer the questions posed 
in this paper 


HISTORY 

Kesseh® in 1876 attempted to improve healing in stapes 
ankylosis resulting from suppuration by removing the drum, 
malleus and incus Later Kessel tried mobilization and then 
complete removal of the stapes Boucher on” in 1888, re¬ 
ported mobilization of the stapes in "60 cases after separating 
the incus from the stapes and excising the posterior half of 
the drum Miot” in 1890 reported good results in a senes of 
200 cases of stapes mobilization In some cases he opeiated 
the same ear three times within the fii’st few months 

In America, Blake,^^ Jack,^'* and Bumett*“ (1891-1893) 
similarly employed mobilization of the stapes, but soon tunied 
to stapedectomy Faraci*® in 1899, reported limited success 
with mobilization He predicted that a great stride m sci 
entific progress would be made when the technique for stapes 
mobilization was ultimately peiTected Others attempted van 
ous operations to mobilize or extract the stapedial footplate 

Siebenmann^^ in 1900, stated that all operations on the 
stapes, mobilization or stapedectomy, -sveie useless In 
these opeiations the attempt to mobilize the stapes was 
thi ough a mynngotomy It may be that in many cases mv- 
imgotomy did not provide sufficient vision of the stapes to 
allow precise manipulation Tliese operations were finally 
abandoned over 50 years ago in favor of attempts to cieate a 
new window into the labyrinth, winch has resulted m the 
present-day fenestration operation of Lempeid; 
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TECHNIQUE FOR MOBILIZATION OF FINED FOOTPLATE OF 
STAPES (ROSEN) 

The operation is performed under local ancsthMin thiTiugh 
an or dinan e a r speci ilmn in the eAlemnl auditoi'y canal 
using die Zeiss Cameron loupe One to tv.o cc . of mixture 
of~tl iree p arts 2 per cent Xylocame ancTone part adrenaline j 
chloride 1/1000 is inject^ subcutaneously into the stan of 
the posteiior wall, roof, anterior wall and floor at the junction 
of the cartilage and bone 

An incision is made through the skin over the bony canal 
■wall 6 to 7 millimeters external to the drum beginning pos 
tero-supenorly at the point of junction of tlie pars flaccidn 
and pars tensa of tlie drum (It is always best to begin the 
incision higher rather than lower) The incision is earned 
downward along tlie posterioi wall, floor and anterior wall 
as far as the point where the pars tensa and flnccida meet 
antenpsupenorlj (see Fig 1) 

The skin is separated from the bone as far as the edge of 
the drum witii instrument^Nos 2-nnd 8 (previously used 
by Lempert in tympanosympathectomy) s tarti ng th^sepaia- 
bon at the_beginning of the incision The t ympanum is first 
entered about a millimeter or two below the_begmning of the 
incision From this point of entry into the tympanum the 
drum IS progressively lifted out of its sulcus Itjs reflected 
upward upon itself like an apron with the instrument No 4 
This IS essenbally tlie same approach to the~fympahum as 
that used by Lempert in his t^panosympathectomy opera 
tion.’* 

In over 85 per cent of the cases more or less of the incudo 
stapedial joint is seen at once Tlie st apes however, cannot 
be seen sufficiently to allow safe manipulahon, therefore, 
about two to three millimeters of the very edge of tlie pos¬ 
terior bony canal just e^mal to the incus and stapes must 
be removed with instrument No 6 m Older to get a full vier 
of the long process of the incus, the incudo-stapedial junction 
the head neck, sometimes the crura and the footplate of the 
stapes facial canal the enbre length of the stapedius tendon. 
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chorda tympani nerve, a portion of the mcudo-malleolar 
artaculatjon and the inner aspect of the hammer handle 

To test for mobility of the footplate of the stapes, a finely 
pomtei,prohe (instrument No 6) is placed against thejong 
process of the incus close to its articulation n ith the stapes 
and moved gently downward for a distance of about a half- 
mihiihetef (see Fig 2) ~ ItTien the n^nal fo^la^of the 
stapes IS freelj movable in the oval window the gentlest 



FIr — Dmm and akin eto reflected and a vrlde CTpoBure the lontt 
projei* of tb© Jncu*. and •topeilla! tendon ii made after the edee 

1 canal -vrall ie removed Palpation la then made to determine 


pressure of the probe against the long process of the incus 
causes free and unimpeded movement of the meus, the.incudo- 
stapedial joint, the head, neck, crura of the stapes and sta- 
p^ial tendon Th^tendon of the stapedius is the structure', 
to watch at all times, since its movement is the leflection of ] 
the footplate movement T he fo otplate of the stapes moves 
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invaiiably whenevei the head and ciura move, and when this 
happens the tendon invaiiably moves in proportion to the 
movement of the stapes 

These sti uctures can all be seen to move together as one The 
operator can also feel these stiuctuies moving This asso¬ 
ciated sight and feel must be experienced often to mastei the 
technique WTren the stapes is par*tially or incompletely iked, 



Fig- 3 Pressure of moblllEer (Instrument No 7) against the neck of 
the stapes moblllies the footplate without -violating the Incudo-stapediai 


it take^greater pressure of the probe against the long piocess 
of the incus to move the above structures even slightly, as 
measured again by the degree that the tendon can be seen to 
shoriien and lengthen Again, these str uctures (»n be seen to 
move together as one, however mrnutely, but when the foot¬ 
plate of the stapes is completely fixed, very firm pressure of 
the probe against the long piocess of the incus causes the 
incus alone to move, but there is no movement whatever of 
the head, crura, footplate or tendon of the stapes 
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When the stapes is ngidlj fixed (stapes renio%od fiom 
cadavers and fixed in cement offer good practice to get the 
feel of tlie otosclerotic rigid stapes) variable pressure down 
ward against the neck (only the neck, because it is the thick 
est and strongest part of the stapes) may suddenly loosen 
the footplate noth immediate improvement in hearing For 
this purpose a specially curved, nan on mobilizei was devised 
(instrument No 7) Tlie palpating edge of the mobilizer is 
first inserted over the incudo-stapedinl joint and is carried 
mward until one can feel the anterior crus of the stapes close 
to the footplate Tlie instrument Is pulled gently upward and 
outward huggmg the antenor crus until one suddenly feels 
a dent or depression, which is the neck of the stapes At this 
point the stapes witlistands the greatest pr^sure witliout 
fracture of the crura (see Fig 8) 

Pressure downward in the line of the stapedial tendon is 
made until the stapes is mobilized The direction of the sta¬ 
pedial tendon roughlj_followa the samfdirectiqiras the crura 
and the long axis of the footplate, however, when one or-both 
crura can be seonj the direction of the pi-esaure against the 
neck of the stapes os m the line of the crura Very_ slight 
pressure laterally^agninst the meek of the stapes may help to 
mobilize it (see Fig 2) The amount of pressure which can 
be exerted on the neck of the fixed stapes without fracturing 
the crura is considerable 

If dunng the procedure adhesions or granulations involv¬ 
ing the ossicles or round window are encountered they may 
be dealt with, (using instrument No 8) A ixiunded and 
shghtly bent spinal tap needle is used for suction (instnunent 
No 9) Wlwn the' operation is finished, tlie drum and the 
attached skm of the external auditory canal are placed back 
in their original ^sitions The ossiculai chain remains intact 

It IS my conviction that generally procedures of this kind 
should be performed only by those skilled in endaura] sur¬ 
gery For the mobilization operation even the skillful surgeon 
should perform the operation on at least SO.fresh cadavers 
before the first patient is operated upon This number seems 
to be the minimum required, because of the great number of 
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anatomical vaiiations One must learn to do the operation 
skillfully tluough external auditory canals which are wide, 
naiiow 01 toituous Also m many specimens the postenor 
bony canal wall is concave, and the anterioi canal wall is 
convex Separating the skin fiom the bony ivall vathout 
teal mg it oi injuring the drum in such cases is difficult and 
should be learned on the cadaver 

This opeiation appears deceptively simple, yet learning to 
r^ifoim it skillfully is not, because all maneuvei s ai e re- 
>tucted by the limits of the bony external canal In early 
cadavei practice all canals seem quite nanow To some this 
IS an unfamiliar approach to intiatympamc suigerj^ 

Personal communications to the author of some of the early 
results of the operation peiTormed by others m the living 
might indicate insufficient practice on the cadavei 

Can Hie Fixed Stapediai Footplate Be Mobilized^ 

When piessuie against the neck of the rigid stapes is sud 
denly accompanied by improved hearing, it can be infened 
that the rigid footplate has been mobilized When this occurs 
the visible poiTion of the stapes and its attached tendon can 
be felt and seen to move together On the othei hand, when 
the piessuie against the neck of the stapes causes it and the 
attached stapedial tendon to move very freely, but the hear 
mg does not improve at once, it must be inferred in most 
cases that a fiactuie of the crura has occurred (sometimes 
with an audible crack) leaving the footplate fixed Crural 
fracture seems to be the most common cause of failure in this 
procedure In the author’s experience it is difficult in many 
cases to discriminate between a mobilized footplate and finc- 
tu^d_ciuia, since m both the stapedial tendon moves on 
pplpation of the long process of the incus 

WIren a dr op of saline solution is placed m the i ound win 
dow niche and the mobilized stapes is moved back and foit^ 
at its neck, a light reflex can sometimes be seen of this fluid 
moving m the round window niche The movement of fii® 
saline solution m the round window niche is the result of the 
presuie transmitted through the cochlea from the movable 
stapedial footplate This is seen best with the microscope 
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If the Fixed Footplate of the Stapes Can Be Mobilized Will 
This Restore Hearing and to What Degree? 

fhe answoi to tins question enn best be deteiinincd bj n 
critical analysis of the positive and negative results in all 
patients who had the mobilization opei-ation foi otosclcrotic 
deafness In every case reported the stapes was found to be 
fiyed The data in tlus report nie baaed on_ 211 consecutive 
cases operated on between April, 1952, and August, 195‘1 
This Includes every patient with otosclerosis who had the 
mobilization operation during this penod Seven of these 
patients were from the Otolarvngological Service at the Mount 
Sinai Hospital and the rest were private patients In order 
to apply a rigid statistical evaluation in reporting lesults of 
this new procedure, all cases in which available data weie 
insuflicient for analysis are counted here as failures 

TESTS TEST AREA EQUIPMENT AND PERSONNEL 

In all cases, routine tests of heaiing for tlie diagnosis of 
otosolerotic deafness included pure tone aii and bone con 
duction threshold audiometry speech inception thi'esholds 
using spondee words speech discrimination scores using PB 
words, and tests for tolerance levels to spondee words and 
white noise Wliere indicated, recruitment tests weie done 
to differentiate cochlear from middle ear deafness 

All tests, both pie- and post-operative, except tliose on hos¬ 
pital service cases, were performed in rooms in which the 
ambient noise level measured on the "A” scale of a General 
Radio 1S61-A sound level metei was between 35 and 40 db 

Two pure tone audiometers weie used, an Audivox 7-B and 
a Peters SPD 2 (Sonotone Model 23) the lattei with a Sono 
tone bone oscillator Tlie air and bone reference levels were 
checked periodically on subjects with normal heaiing Speech 
audiometry was performed by feeding tape recorded spondee 
and PB word lists from Pentron Model PBA-2 tape players 
through the pure tone audiometers utillzjng the attenuators 
and earphones of the latter Tlircshold calibrations were de¬ 
termined by testing normal listeners 

Two audiologists Dr Moe Bergman and Miss Phyllis Fried 
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man, and the surgeon, peifoimed the pie- and post-openttive 
healing tests in landom older 

CLASSIFICATION OF CASES 

The cases leported heie aie divided into foui caj egonea. 
A, B, C and D, based upon the p ie-opeiat ive bone conduction 
thiesholds 


"A" CASES 



A This includes all cases with pie-opeiative maximum 
bone conduction losses as follows 

' at 500 cps —10 db 
at 1000 cps — 10 db 
at 2000 cps —10 db 

The average pre-opeiative loss of hearing by air conduction 
in the speech frequencies for these cases was 43 9 db (so® 
Fig 5) 
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B This includes all patients not included m the A categori' 
who had maximum bone conduction losses ns follows 

I at SOOcps —20db 
at 1000 cps — 20 db 
at 2000 cps — 20 db 


‘3* CASES 



Fig 0 B Coiet, Mo*n pr«-oFernltv« tJircuholjB tor air and bona In 93 
B csuia» reported here 


Tlie average p re-op erative loss of heanng by air conduc 
bon m tile speech frequencies wras 47 6 (see Fig 6) 

C This includes all patients not eligible for A and B cate¬ 
gories who had maximum bone conduction losses as follows 

at 600 cps — 30 db f 
at 1000 cps —80 db ' 
at 2000 cps — 80 db 

The average pie-operative loss of hearing by air conduc¬ 
tion in the speech frequencies was 64 1 db (see Fig 7) 
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*C* CASES 


125 250 500 1000 2000 4000 8000 

10 

NORMAL 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
I (0 

FIs 7 C Cases. Mean pre operate e thresholds for air and bone In 55 
C cases reported here 

D This includes all patients with pie-operative maximum 
bqn^e conduction losses gieater than 30 db at one oi more of 
the ciitical fiequencies Thii’ty-eight sudi cases were operated 
on and aie repoi-ted 

The effect of the opeiation upon lieaiing was tabulated by 
pure tone and speech reception thieshold clianges, both of 
which are leported 

A Cases Twenty-five cases aie lepoi'ted with pure tone 
and speech audiometry data Thirteen oi 52 pei cent of these 
patients impioved 15 db oi moie ovei then pre-operative 
puie tone levels to achieve a hearing level of 35 db or better 
Twelve of the thirteen who weie improved, oi 48 pei cent of 
the total A gioup, i cached 30 db oi better Sixteen, or 64 
per cent, improved to the 36 db level or better by speech 
audiometry The hearing of five in this group reached a post¬ 
operative level of 20 db or better by pure tone and speech 

udiometiw, w^le two patients in this group now enjoy a 
e tone leV'^^^tween zero and ten db Twelve of the 26 
ed in egory showed no change of pure tone 

d follu^ ^ operation, or insufficient gam to reach 
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tlie 36 db level They are listed in tlie table of Class A pa 
tlenta as unimproved. The post-operative impiovement to 
the 30 db level is shown in order to conform to the standard 
set by fenestration The post-operative improvement to the 
85 db level is also given, because many patients who reach 
this level from a profound loss seem to show little impair¬ 
ment of the heanng function 

TABLE I 


Remits ot MohlUiaUoii of tUe Filed Stapedial Footplate in A catogorr 

__ 


Vura Ton© A.v«ralto 
(600 1000 000 cpa) 


Spondee Threehold 
40 8 db 

Average Pr^Op 

PoBt Op. Andlo 
mrtrlo L.«v«l 

Loues 

No of 

CMOS 

_43 9 db 

Per 

Cent 

25 

No of 

CXIOB 

Per 

Cent 

(^-10 db_ 

J 

8,0% 

1 

4% 

11-10 db 

_ S 

12.0% 

4 

16% 

21-80 db ....._ 

7 

28 0% 

7 

28% 

8T SS dh ... 

1 

4 0% 

4 

16% 






Total Improved 

_13 

6t0% 

16 

64% 

Unimproved ■ 

, - ,12 

48 0% 

9 

86% 


KRcmr A CASES 


P05T-OP 

AiR. 
COW)OCT1»<‘'““ 
(H Dl It 30 I 

U M I 


I5X 

\ 


2DX 

I - 


1ST. 


mCMED t,301>6 

^8% 


IMPftWt) 

'35 DB 

52% 


_ “ •‘•yu BiiowB ino p*r oi ji. caiev inowinr improve 

va-rlotu ptxw tone throehold leTcU toUovrlnic mobUlxatTon ot 
the Axed footplate of the sUpes 


In this category the post-opernttve periods ranged from 
tliree to 80 months, with an average of 16 montlis between 
the time of operation and the last post-operative tests 

In those A cases m which the hearing was improved follow¬ 
ing the operation, the average improvement for pui-e tones in 
the speech range {BOO, 1000, 2000 cps) was 24 0 db The 
average post-operative level was 19 7 db The average spon- 






236 


ROSEN MOBILIZATION OP STAPES 


*C^ CASES 



PIr 7 C Cases Mean pre-operative thresholds for air and bone In 5^ 
C cases reported here 


D This includes all patients with pie-opeiative maximtun 
bone conduction losses gi eater than 30 db at one oi more of 
the critical fiequencies Thirty-eight such cases weie operated 
on and are reported 

The effect of the opeiation upon hearing was tabulated by 
pure tone and speech reception tlireshold changes, both of 
which are reported 

A Cases Twenty-five cases aie lepoiffed with pure tone 
and speech audiometiy data Thirteen oi 52 pei cent of these 
patients impioved 15 db oi moie over their pie-operative 
pure tone levels to achieve a healing level of 35 db oi better 
Twelve of the thirteen who were impioved, or 48 pel cent of 
the total A group, reached 30 db or better Sixteen, or 64 
per cent, unproved to the 35 db level or better by speech 
audiometry The hearing of five in this group reached a post¬ 
operative level of 20 db or better by pure tone and speech 
audiometi-y, while two patients in this group now enjoy a 
pure tone level between zero and ten db Twelve of the 25 
reported in this category showed no change of pure tone 
threshold following the operation, or insufficient gam to rea 






ROSEN MOBILIZATION OF STAPES 


237 


the 86 db level They are listed in the table of Class A pa¬ 
tients as unimpi-ovcd. The postoperative impi-ovemcnt to 
the 30 db level is shoivn m order to conform to the standard 
set by fenestration The post-operative improvement to the 
85 db level is also given, because manj patients nho reach 
this level from a profound loss seem to show little impair¬ 
ment of the heanng function 


TABLE L 

RmuIU ot MobUlmtlon of the Flicd Stapedial Footplate in A cnteBorr 
case*. _ _ 


Pure Ton© Avewt© 

(BOO 1000 3000 cpi) 

_26 

Spondee Threshold 

49 8 db 

Average Pr^p. 

Port Op Andlo 
metrle 

LoBseB- 

No of 
Caee* 

-^48 9 db 

Per 

Cent 

25 

No of 
(^ses 

Per 

Cent 

0-10 db 

2 

8 0% 

1 

4% 

U-IO db 

8 

12 0% 

4 

16% 

tl-30 db 

- 7 

*8.0% 

7 

*8% 

81 3R rih . . 

1 

4 0% 

4 

16% 






Total Improved 

_13 

B*C% 

16 

64% 

Unimproved _ 

_ ...It 

«0% 

9 

36% 


PERCENT- A CASES 


WiT-OP 

A\R. I 

r _] 

d 

\ \ 
tnPftCWEDli 

.30PB 1 

° 1 

CDtttJUCTOl^ 
tN PI ' 




— / 

u-a mmmm 

1 _ 



n 



IMPRVtO 

to 

>35 PB 
52% 


FIk 8 TTie BTaph thow* th« per e«nt of JB A c*»ea •howinir improv* 
ment to th« Tarlooi par© tone threvhold leTele follorrinff mobUlxatlon of 
tne flxed fcnJtpUte of the ewipe* 


In this category the post-operative periods ranged from 
three to 80 months, with an average of 16 months between 
the tune of operation and the last post-operative tests 

In those A cases in which the hearmg was improved follow¬ 
ing tlie operation, the average improvement for pure tones in 
the speech range (600, 1000, 2000 cps) was 24 0 db The 
average post-operative level was 19 7 db The average spon- 
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dee gam was 22 1 db The aveiage impiovement at each 
quency is shown niiniencally m Table II and giaphically in 
Pig 9 


TABLE II 

Comparison of a^ erage pre-operative and post-operntl\ e pure tone levels 
in 13 improved A cases 


Frequenc' 





25(1 

oOrt 

inoo 

2000 

4000 

8000 

Averai;# 

(509 

2009) 

P'^e-Op 

Level 

(db) 

43 8 

45 9 

46 9 

38 5 

50 8 

30 9 

437 

\ age 

Gain 

(db) 

2S5 

27 1 

24 6 

20 4 

14 0 

14 3 

240 

to t Op 

Lev el 

(db) 

18 3 

18 8 

22 3 

181 

36 8 

15 7 

197 


‘A* CASES AVEOAGE AIB. LEVELS 
BEFORE And after MOBILIZATION 



FIr 9 Mean pre-operatUe and post-operative pure tone 
thresholds are shown for IS Improved A. cases 


Nine months ago the opportunity came to compare both 
eais in the same patient following mobilization in one ear 
and fenestration in the otliei Accoiding to McConnell 
Carhart/'' and Davis and Walsh,=« the minimal conductive 
deficit aftei fenestiation is 20 db, as shown on the compara¬ 
tive audiogiam of 0 V 
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ova 38 year-old aeamon had bilateral progrcalie deafness for 
three or four years In June ]953 a left fenestration was perlonned 
by another surgeon The post fenestration hearing In the left onr had 
reached Its matimum ('’0 db) In April 1954 the right rigid stapes 
ivas moblllied and within three weeha the right ear had gained max 
imum Improvement (to less than the 6 db le\©l) tvhlch lias been mnln 
talned for the past eight months (see Audiogram Case 2 O \ ) 


F4rlod roU*«liii mW • aoctM 


ov 



Cabs O V Thla Audloffram r«pr«a«nU the comporatlvo ronxtmUm 
eflecti from fcneitratlon and moblllxatlon 


BONE SHIFTS IN A CASES 

The reversal of part of the pre-operative loss by bone 
conduction following successful fenestration has been widely 
report^Tiy irmny observers Carhart, McConnell and others 
have presented statistical evidence m support of this observa¬ 
tion Carhart postulated that the “bone shifts ^were related 
to the restoration of proper fluid dynamics m the internal ear 
after the new fenestra has been made With this in mind, 
a study was made of the data on bone conduction thresholds 
before and aftei successful mobilization of the fixed stapedial 
footplate Table III shows the pre- and postoperative bone 
thresliolds of the 18 improved cases in category A 
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TABLE ni 

Comparison of average pre-operative and post-operative bone condt ' 
tion levels In 13 Improved A cases 
The minus value indicates Increased loss 

-- -—-) 

I 








Frequency 







260 

600 

1000 

2000 


Pre Op 

Bone 

Lev el 

(db) _ _ 

„„ 1 9 

00 

43 

67 

IW 

Gain In 

db 

- 

_ _ 

^ -06 

-31 

-13 

-81 

-91 





_ 

_ 

— 

- - 

— 

Post Op 

Bone 

Lev el 

(db) . 

_ 2 5 

31 

5 6 

14 8 



The ordei of the shift in A cases seems to be the leverse ^ 
of that geneially lepoi’ted for fenestiation cases It has been i 
noted that m successful A cases the Rinne which was nega i 
tive befoie opeiation becomes positive aftei operation 

J 

B Cases Seventy-nine cases are leported by puie tom 1 
and speech audiometiy data, and an additional 13 cases by 
speech audiometiy results alone The pure tone and speech 
audiometiy lesults aie leported sepaiately Thii'ty-one ps 
tients, or 39 3 pet cent, achieved a post-opeiative puie tone 
level of 35 db oi bettei Twenty-five, oi 32 pei cent, heard 
better than the 30 db puie tone level post-operativelv 
Twelve, oi 15 per cent, had a post-opei ative hearing loss of 
only 20 db oi bettei, and in five patients in this category 
the healing letunied to between zero and 10 db following 
successful mobilization of the fixed stapedial footplate 

TABLE rv 

Results of Mobilization of the Fixed Stapedial Footplate in R Cate 
gory Cases _ _ 

Pure Tone Average , -i, 

(600 1000 2000 cps) Spondee Thresno 

Number Reported _ _ 79 9^ 

Average Pre Op Losses „ __47 6 db 519 55 


Post-Op Audlo- 
nictrio Le-iel 

No of 
Cases 

Per 

Cent 

No of 
Cases 

Per 

Cent 

0-10 db _ 

- „ 6 

6 3% 

4 

Tii 

11-20 db _ 

_ _ _ 7 

8 9% 

11 

12 O'?- 

21-30 db 

- --13 

16 5% 

16 

17 4% 

31-35 db _ _ 

- _ 6 

7 6% 

7 

7 6% 

Total Improved 

-— _ „31 

39 3% 

38 

414% 

Unimproved or 

No Follow Up_ 48 

60 7% 

54 

S| 
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PERCENT OF'8'CASES 



Flc 10 The Graph ■how* the per cent of 70 B caeee ihowlnG 
meat to the verloue thrcihold loreU folloninG motalUratlon of tne nroQ 
footplate of the atapet. 


In this category the post-operative period ranged from 
two to 21 months, with an average of 7 4 montlis between 
the time of operation and the last post-opeiative tests 

In those B cases which Improved following the operation, 
tlie average improvement for pure tones in the speech range 
(600, 1000, 2000) was 26 0 db The average post operative 
level was 22 9 db Of the 81 improved B cases, 12, or more 
than one out of three, readied a post-operative audiometnc 
level of 20 db or better The average gam in spondee thresh¬ 
old for the improved B group was 26 6 db The average 
improvement m each frequency is shown numerically in 
Table V, and graphically in Fig 11 


TABLE V 

CompariBon of treroge pre-operatlre buG poflt-oparatlve pure tone 
level* In 3i Improved B caaes 


^0 coo 

Pre-Op Level (db)_48 6 48 B 

Average Gain (db)_27 7 25 0 

JO 0 23 B 


Frequency 


1000 

1000 

4000 

SOOO 

Averaffo 

(600 

iooo) 

•Id 9 

-16 3 

634 

3S6 

47 9 

1-18 

25 8 

24 4 

78 

15 0 

261 

20 0 

29 0 

80 8 

229 


Post-Op Level (db)--. 
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TABLE ni 

Comparison of average pre-operative and post operative bone condnc 
tlon levels In 13 Improved A cases 

The minus %alue Indicates Increased loss 


Frequency ' 






260 

600 

moo 

2000 


1 

Pre-Op 

Bone 

Level 

(db) 

_19 

00 

43 

67 

198 

J 

Gain In 

db 


— 

_ -06 

-31 

-13 

-81 

-9^ 

\ 

Post Op 

Bone 

Level 

(db)- 

_ 25 

3 1 

5 6 

14 8 

290 



The 01 del of the shift in A cases seems to be the reverse 
of that geneially repoi-ted foi fenestration cases It has been 
noted that in successful A cases the Rinnd which was nega 
tive before opeiation becomes positive after operation 

B Cases Seventy-nine cases are reported by pure tone 
and speech audiometry data, and an additional 13 cases by 
speech audiometiy results alone The pure tone and speech 
audiometry results are lepoiied separately Thiiiy-one pa 
tients, or 39 3 per cent, achieved a post-operative pure tone 
level of 36 db or better Twenty-five, or 32 per cent, heard 
better than the 30 db pure tone level post-opeiatively 
Twelve, or 15 per cent, liad a post-operative hearing loss of 
only 20 db or better, and in five patients in this categorj’ 
the hearing returned to between zero and 10 db following 
successful mobilization of the fixed stapedial footplate 


TABLE ry 

Results of Mobilization of the Fixed Stapedial Footplate in B Cate¬ 
gory Cases 


Pure Tone Average 
(600 1000 2000 CPS) 

Number Reported__ 

Average Pre-Op Losses_ 


Fost-Op Audio- 
metric Level 

No of 
Cases 

0-10 db 

_ B 

11-20 db_ 

_ _ „ _ 7 

21-30 db_ 

---_13 

31-35 db _ 

- _ 6 

Total Improved 

_ - 31 

Unimproved or 

No Follow Up „48 


Spondee Threshold 

- 79 

_ 47 5 db 51 9 db 


Per 

Cent 

No of 
Cases 

per 

Cent 

6 3% 

8 9% 

16 5% 

7 6% 

~~4 

11 

16 

7 

14% 
12 0% 
17 4% 
7 6% 

39 3% 

60 7% 

38 

54 

41 4% 
58 6% 
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Forty nine cases m this category ai-e reported nith pure 
tone and speech nudiometij data, and an additional seven are 
shown with speech audiometry results alone The puie tone 
and speech audiometry results are reported separately Thir¬ 
teen patients, or 26 G per cent, adiievcd a post-operative 
puie tone level of 85 db or better Eight patients oi 16 4 
pel cent leached a level of 30 db or better Four patients in 
this category reached a post-operati\e level of 20 db or bet¬ 
ter By speech audiometry, 16 or 29 per cent, reached a 
post-operative level of 36 db or better, while 12 or 21 4 per 
cent, reached a level of 30 db or better 


TABLE VIL 

Reenlta of MobilUatlon of the Fixed Stapedial Footplate In 0 Cate- 
gOTi CaseB 


Pure Tone A>«rfttfo 

(600 1000 000 cp*) Sponde® Threshold 


Number Reported 


-4$ 


56 

Average Pre-Op 

Loss 

-5L1 db 


57 7 db 

Pogt Op Aadlo 

No of 

Per 

No of 

Per 

mf'irle l>vel 

Cojeg 

Cent 

Coieg 

Cent 

0-10 db 

0 

0 

1 

1 8% 

U-20 dh ... 

4 

8 2% 

4 

74% 

!l-^0 dh 

4 

5 2% 

7 

l!Ji% 

31-afi dh 

6 

10J% 

4 

7 1% 

Total Improved . 

IS 

26 6% 

16 

28 5% 

Unimproved or No Follow Up_S6 

73 4% 

40 

71 6% 


PERCENT of’C* 

CASES 





eraph ehowg the per cent of IB C caieg ahowl 


R Improve 
lutlon of 
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BEFOB6 AHO AFTBa MOBILIZATION 



Flpr 11 Mean pre operatl\e and post-operatt\ e pure tone air conduction 
thresholds are shoTvn for 31 Improved B cases 


BONE SHIFTS IN B CASES 

In contiast to the cases in A category, theie was some 
gam m heaiing by bone post-opei atively in the B gioup ai 
shoivn in Table VI 


TABLE VI 

Comparison of average pre-operative and post-operative bone conduc 
tlon levels in 31 improved B cases 


Pre-Op Bone Level (db) 
Gain In db __ 

Post Op Bone Let el (db) 


260 

600 

Frequenej 

1000 

2000 

Tt 

56 

9 0 

itT 

4 8 

6 8 

6 5 

32 

1 9 

-1 2 

2 5 

14 2 


tool) 

Ifi 

48 
26 0 


The average of 5 5 db in the legion 500 through 2000 cps 
in B cases approximates that lepoited by McConnell and 
Caihart foi fenestration cases (5 9 db) 

C Cases The percentage of successful lesults m this 
category is cleaily below that of the A and B gioups 
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Foi*ty-nuie cases in this category me iTiported with pure 
tone and speech audiometry data, and an additional seven me 
shown with speech audiometry results alone Tlie pure tone 
and speech audiometry results are reported separately TWr- 
teen patients, or 26 6 per cent, acliieved a post-operative 
pure tone level of 36 db or better Eight patients, or 16 4 
per cent reached a level of 30 db or better Four patients in 
tlus category reached a post-operative level of 20 db or bet¬ 
ter By speech audiometry, 16 or 29 per cent, reached a 
post-operative level of 36 db oi belter, while 12, or 21 4 per 
cent, leaclied a level of 30 db or better 


TABLE vn 


Eeanlts or Mobilization 
gory Cased. 

of the Fixed 

Stapedial Footplate In C Cate- 

Ture Tone Averaito 
(600 lOQO 000 epa) 

49 

Spondee Threshold 
86 

B? 7 db 

No of Per 

Catei Cent 



—B41 db 

PoBt-Op Audio 
metrlo Level 

No of 
Cotes 

Per 

Cent 

0-10 dh 



1 1 H% 

4 71% 

7 32 8% 

4 71% 

11-50 flh 


8JI% 

SJ1% 

101!% 

21-30 dh 


31-S5 dh 




Total Imnrovflrt 

IX 

26 8% 
73-1% 

16 28.6% 

40 73 5% 

Unimproved or No Follow Up_3e 


PtRCENT of C 

•cases 



MST-OP , 

Aia 30 
omicnoH 

151 55 


INM 



IMPR’VED IMPROVfD 

To l-toSSPB 


Bhowi th« per cent of 49 C cue* Bhowlnir Improve 
ment to tho vaHou* pure tone threshold le\elB following TOobUlxatlon ot 
the fixed footplate of the Btitpe*. 
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In this categoiy the post-opeiative periods ranged fiom . 
one to 14 months mth an aveiage of 5 3 montlis between 
the time of opeiation and the last post-operative tests 

In those cases m which the hearing was impioved follow 
ing mobilization, the average impiovement foi puie tones 
was 26 9 db The aveiage post-opeiative level was 27 2 db 
The aveiage gain in spondee threshold foi the impioved C 
gioup was 26 7 db 


TABLE vni 

Comparison of avenge pre-operative and postoperative pure tone 
levels in 13 improved C cases 


Frequencj 

Averag# 





2B0 

600 

1000 

2000 

4000 

sooo 

(oOO 

2000) 

Pie Op 

Lev el 

(db) 

_48 9 

63 6 

54 7 

54 1 

65 7 

54 6 

541 

Average 

Gain 

(d) 

26 8 

26 9 

29 2 

24 6 

22 3 

67 

26 9 




— 

_ 

— 

_ 

— 



Post Op 

Lev el 

(db) 

-23 1 

26 7 

25 5 

29 5 

43 4 

47 9 

2Ti 


X* CASES AIR LEVEL AVERAGES 
.|E.FpRE. jANO AFTE a IJiOB 1 UIZAT10_N_ 



Pig 13 Mean pre-operative pure tone air conduction tj’tesnold^ 
shonn for 13 Improved C cases The gradual slope toward the “'e" Eset 
post-operatlvely Is related to the poorer bone levels used In selecting 
for this category 
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BONE SHIFTS IN C CASES 

The post-operative bone conduction gains in tlie C cate 
gory are considerably greater than in the B categoiy, as 
shown in Table IX 

TABLE IX. 


ComparlRon ol average I^re^lporatl\e and poat-operntlve bone conduc 
tlon levels In IS Improved 0 coses.__ 



ICO 

soo 

Fwiuoncy 

lOOD 

000 

4000 








8a 

90 

15 1 

27 5 

•11 3 

Gala In db 

_75 

121 

13J 

5 4 

73 


— 

- - 

. 


-- 

PoBt-Op Bone Iicvel (db) _ 

_08 

-3a 

18 

!21 

31 0 


It is apparent from the results shown that A and B cases 
(maxlnium bone conduction loss of 20 db at 600, 1000 and 
2000 cps), are most suitable for mobilization Forty two per 
cent of the combined A and B patients reached a post-opera¬ 
tive level of 36 db or better by pure tones (46 pel cent by 
speech audiometry) wliile 36 per cent reached 30 db or better 
by pure tones (87 per cent by speech audiometrj) If the 
results of the C Cases (maximum pie-operative bone conduc¬ 
tion loss of 80 db at 600, 1000 and 2000 cps) which are gen 
eially less suitable are added to the combined A and B Case 
results, 87 per cent reached a post-operative level of 86 db or 
better by puie tones (40 per cent by speech audiometry), 
while 80 per cent reached a level of 30 db or better by puie 
tones and 32 per cent by speech audiometry 

D Cases This categoiy includes all patients nhose pre¬ 
operative bone conduction loss was greater than 30 db at one, 
two or three of the speech frequencies (BOO, 1000, 2000 cps) 
Of tile 211 cases in this series 38 patients who were opeivited 
upon belong in this category In 34 of the 88 patients the 
hearmg loss b> bone conduction was greater than 30 db at 
2000 cycles only, whereas at 600 and 1000 cycles the hearing 
by bone was better than 80 db The pre-operative pure tone air 
losses in the speech frequencies for the D cases ranged from 
43 db to 90 db Ten achieved a gain in hearing ranging from 
16 db to 40 db Four in this group reached hearing levels of 
35 db or better Of the four, one reached the 16 db level, and 
one the 20 db level (see HJW audiogram) On this cage, al- 
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In this categoiy the post-opeiative periods langed from 
one to 14 months with an aveiage of 6 3 months betweeD 
the time of opeiation and the last post-operative tests 

In those cases m which the hearing was improved follow 
ing mobilization, the aveiage impiovement for pure tones 
was 26 9 db The aveiage post-opeiative level was 27 2 db 
The aveiage gam in spondee thieshold foi the impioved C 
gioup was 25 7 db 


TABLE VIII 

Comparison of average pre-ope» ati\ e and post-operative pure tone 
ieiels in 13 improved C cases 


Frequencv 

Average 











(500 




260 

600 

1000 

2000 

4000 

8000 

2000) 

Pre-Op 

Level 

(db) 

„ 48 9 

53 6 

54 7 

64 1 

65 7 

54 6 

641 

Avenge 

Gain 

(d) 

„ 25 8 

26 9 

29 2 

24 6 

22 3 

67 

26^ 




— 

— 

— 

— 

— 



Post Op 

Lev el 

(db) 

„ _ 231 

26 7 

25 5 

29 5 

43 4 

47 9 

272 


CASE5 AIR LEVEL AVERAGES 
before and APTEB- WtOBlUlZATiON 



Fig 13 Mean pre-operative pure tone air conduction tones 

Bhovvn tor 13 Improved C cases The gradual slope toward one 
post-operatlvely Is related to the poorer bone levels used In seloctmi, 
for this category 
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BONE SHIFTS IN C CASES 

The peat operative bone conduction pnins in the C cate¬ 
gory are considerably greater than in the B category, as 
shown in Table IX. 


TABLE IX. 

Comivarifton of tiverago pr^peratWo and post-operative bone conUuc 
tlon levels In 13 Improved C cases. _ 



aco 

gno 

Froquoncy 

loeo 

20Pn 

4000 

Pre-Op Bone Level (db) _ 

_ 81 

9 0 

151 

^7 5 

41 3 

Gain In db 

_7S 

ni 

13 3 

54 

73 

Po8t-Op Bone Level (db) _ 

__08 

-SJl 

1 8 

J2a 

34 0 


It IS apparent from the results sliown tliat A and B cases 
(maximum bone conduction loss of 20 db at BOO, 1000 and 
2000 epa), are most suitable for mobilization Forty-two per 
cent of the combined A and B patients reached a post-opera¬ 
tive level of 35 db or better bv puie tones (46 per cent by 
speech audiometry) while 36 per cent reached 30 db or better 
by pure tones (87 per cent by speech audiomotiy) If the 
results of the C Cases (maximum pre-operative bone conduc¬ 
tion loss of 80 db at BOO, 1000 and 2000 cps) which are gen¬ 
erally less suitable, are added to the combined A and B Case 
results 87 per cent reached a post operative level of 35 db or 
better by pure tones (40 per cent by speech audiometry), 
while 30 per cent reached a level of 80 db oi bettei by puie 
tones, and 32 pei cent by speech audiometry 

D Cases This category includes all patients whose pre¬ 
operative bone conduction loss was greater than 30 db at one, 
two or three of the speech frequencies (600, 1000, 2000 cps) 
Of the 211 cases in tins senes, 38 patients who were operated 
upon belong m this category In 34 of the 38 patients, the 
I heanng loss bv bone conduction was greater than 30 db at 
2000 cycles only, whereas at BOO and 1000 cycles the heanng 
by bone was better than 80 db The pre-operative pure tone air 
losses in the speech frequencies for the D cases ranged from 
43 db to 00 db Ten achieved a gain in heanng ranging from 
IB db to 40 db Four in this group reached heanng levels of 
36 db or better Of the foui, one reached the 16 db level, and 
one the 20 db level (see HM audiogram) On this case, al- 
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though the healing by bone conduction was pooi at 2000 and 
4000 cps, it was excellent at 500 and 1000 cps This apparently 
explains the favorable result 

Some of the patients in tins categoiy were opeiated upon 
with the pui-pose of impioving the heaiing sufficiently to in 
Cl ease the benefits to be derived fiom a hearing aid and other 


Teh. 13 195^ 



Case 3 M The aolld lines Indicate the air conducUon 

taken jup b*^fore mobilization of the fixed footplate of the ^ 

dashed llrp sho^s the post-operatl\e threshold In this case the air 
g:ap app irs to ha\e been closed. b> the operation 


1 ehabilitation measures This is particularly true m those 
cases of otosclerosis with consideiable cochlear involvemen 
The ten Class D patients who achieved post-opeiative gains 
in hearing of 16 db or more are in this gioup 

AIR-BONE GAPS 

The essential featuie of tins opeiation is the piesen'ation 
of natiue’s sound conducting mechanism, theiefore, when ^ 
anlcylosed stapes is mobilized the noi-mal physiology of ^ 

mg IS le-established It is not surprising, therefoie, that 
per cent of the patients who reached the 30 db level or better, 
are able to hear wrtlrrn 15 db of their cochlear potentia, as ^ 
measured by bone conduction 
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TABLE X. 


Beisldual Air Bone Difference* In ImproreA C«»e» 


Po*t op Air Bona Gap 

No of 

Caaea 


Pt r Cent of 
Impro\(rtl 
Cajen 


ft 


21 0 


1 


18 4 

li-lR dh . 

j 


10 5 

16-20 db 



7 D 


1R 


411 

Totnl 

JIR 


100 0% 




-13 cQsei 



POST-OP Aie-BONE OAPS N CASES I1PROVEP TO 30» OR BETTER 


PERCENT OF IflPfiOVED CASES 



Fig' H Reildual air bone gnpa foUowlntr aucceaaful rooblllxntlon In A, 
D and C cuei 


Will the Hearing Restored by this Technique Lasti 
Table XI shows the duration of improved hearing foi all 
cases which reached a post-operative level of 86 db or better 


TABLE XI 


Duration of Improved Hearing From 

MobllUatlon 

to Moat Recent Teat 

Duration Op to 

Mortt Recent Teat 

No of 
Improved 
Patient* 

Total ho 
Operated 

Under 3 month* 

_12 

46 

77 

Afl 

3-6 months -__ 


G montha-l vear 


1-2 vear* . 

__ 2 

08 

18 

Over 2 vear* . 

__2 

Totfll 


.— 

No follow iin 

_ 

206 

c 

Improved then regretaed to pre-op 

level 

2 
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though the healing by bone conduction was pooi at 2000 and 
4000 cps, it was excellent at 500 and 1000 cps This apparently 
explains the favoiable lesult 

Some of the patients in this category were operated upon 
with the pui-pose of improving the healing sufficiently to in- 
ciease the benefits to be deiived fiom a hearing aid and other 

.Lc/i Tib. 13, 195‘T _ H.IX. _ 


125 250 500 1000 2000 4000 8000 



Case 3 H M The solid lines Indicate the air conducUon audiogram 
taken Just before moblllEatlon of the fixed footplate of the stapes, 
dashed line shor\8 the post-operatl\e threshold In this case the air 
gap appears to have been closed, bj the operation 


lehabilitation measuies This is paidncularly tiue in those 
cases of otosclerosis with considerable cochleai involvemen 
The ten Class D patients who achieved post-opeiative gaii*® 
in heanng of 16 db oi more are in this group 

AIB-BONE GAPS 

The essential feature of tins operation is the pieseivation 
of natuie’s sound conducting mechanism, therefore, ^ 

ankylosed stapes is mobilized the normal physiology of ^ 
mg IS re-established It is not surprising, therefore, tha 
per cent of the patients who reached the 30 db level or e < 
are able to hear witlun 15 db of then cochlear potenti , 
measured by bone conduction 
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TiVBLB V 

Residual Air Done Dlfferencen In Improved Cnees 
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'Tvvo additional patients who showed improvement by heamg 
tests following the operation subsequently returned to the 
pie-opeiative level within two months One other patient’s 
hearing regressed fiom a post-opeiative level of 15 db to 
30 db 17 months aftei operation 

These results indicate that in all but three cases showing 
audiometric gain up to the 35 db level or better, the hearing 
impi ovement has been mainted for per rods up to and exceed 
ing two and one-half years 

Is the Hearing Mad-e TT'^'orse hy Mobilization^ 

In none of the unimproved cases did the hearing fall more 
than 10 db below the pie-opeiative level by pure tone and 
speech audiometry 

What are the Indications foi This New Piocedure^ 

At present it can be stated that all patients with progres 
sive conductive deafness in whom the history, physical and 
audiological examinations indicate a fixed stapedial footplate 
due to otosclerosis are suitable for mobilization Also mobili 
zation IS indicated in the early cases of otosclerosis in which 
the hearing loss is less than 30 db The hear mg. loss in sudi 
patients is not great enough to derive the benefits of fenes¬ 
tration or the hearing aid In addition, mobilization seems 
indicated in cases of profound hearnng loss due to long-stand 
mg otosclerosis In these cases the goal of mobihzation is 
on^ of r ehatnhtation of the patient with or without a hearing 
aid 

What aie the Significant Featuies of This Technique'^ 

Tins IS a rninor operation and a shori; one The surgical 
shock IS almost ml Following the opei ation the patient mai 
have his regular meals, is ambulatory, leaves the hospital the 
following morning, and may go back to work in a few dal's 
Sjrigical after-care consists only in removing the dressing 
covering the ear on the four-th or fifth post-opeiative day 
In about two weeks after the operation the skin of the cana 
is_ healed and the drum, which has been red and swollen, 
begins to take on its normal appearance There is nq_pos 
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operaUve verUgo or am discqu.hbnum In mam caaes tbc 
to.tuB disappears the instant the footp ate is mobil zcj 
Patients arc allowed to sw im, dive, trav_cl b> air, etc., 
out restriction 


Are There Compbcatiens ? 

In file cases su ppura tion of the middle car occurred shortlj 
after the operation and resolved Three of these folloiverl an 
upper respiratory infection The hearing in four of the five 
cases did not improve In one the hearing ultimately reached 
the 20 db level, which has been maintained for 14 months to 
date A perforation of the drum has persisted in one patient. 




H Fifty •Upc* rrmotfd from fro»h cnd«vf-r8 "nith the footplal® 
in cMTi^nl, I>it»r>itc Xht* wide \nTVjilitm in Birucluro and 
^"if. crum firm prcuiuro on i)ie heed and neck producHl no 

motion wli»terer \ote the llnerence* In iht* thlckorn* of the crum llela 
tlvely few have \ery thin crura. 


Of the 211 cases, none showed any evidence of labyrinthitis 
facial paresis, erysipelas or perichondritis In a small num¬ 
ber the drum was perforated during the operation but healed 
within ten days 


Upper respiratory infection shortly after operation de¬ 
presses the hearing markedly and should be avoided 

IPftaf Surgical and Technical Factors Coninbnte to Success 
or Failure? 


The most important element m the success or failure of 

^ 1 ''® fixation of the stapedial foot¬ 

plate and the thickness of the cinira (see Fig 16) Success of 
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Tw'o additional patients who showed impiovement by lieanng 
tests following the operation subsequently letunied to the 
pie-opeiative level within tw’^o months One other patient’s 
healing regressed fiom a post-opeiative level of 15 db to 
30 db 17 months aftei operation 

These results indicate that m all but thiee cases showing 
audiometnc gam up to the 35 db level oi bettei, the hearing 
impiovement has been mainted for periods up to and exceed 
mg two and one-half yeais 

Is the Hearing Made Woise by Mobilization^ 

In none of the unimproved cases did the hearing fall more 
than 10 db below the pie-opeiative level by pure tone and 
speech audiometry 

What are the Indications foi This New Pioceduie^ 

At present it can be stated that all patients with pi ogres 
sive conductive deafness m whom the history, physical and 
audiological examinations indicate a fixed stapedial footplate 
due to otosclerosis are suitable for mobilization Also mobili¬ 
zation IS indicated m the early cases of otosclerosis in which 
the healing loss is less than 30 db The he anng los s in such 
patients is not great enough to derive the benefits of fenes 
tration or the hearing aid In addition, mobilization seems 
indicated in cases of profound hearing loss due to long-stand 
iiig otosclerosis In these cases the goal of mobilization is 
on^ of rehabilitation of the patient with or without a heanng 
aid 

What aie the Significant Features of This Technigue^ 

This is a rninor operation and a short one The surgical 
shock IS almost ml Following the opei ation the patient ma} 
have his regular meals, is ambulatory, leaves the hospital i® 
following morning, and may go back to work in a few days 
Sjrigical after-care consists only in removing the dressing 
covering the ear on the fourth or fifth post-operative aj 
In about two weeks after the operation the skin of the cana 
IS healed and the drum, which has been red and swo 
begins to take on its normal appearance There is nq_^po. 
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proved groups .vuthm oacli of the A, B and C <^^eoncs in 

the foUowrug respects a 

Uou thresholds (600-2000 cps), 6 Avo.-ngo J 

thresholds (500 2000 cps), c Bone Threshold at 2000 cps 

d mrbone gaps (average of BOO 2000 cps as ''^ii nt 

2000 cps alone), c Speech reception thresholds, and / 

crimination scores 


S Age at Tme of Operadon There does not appear to be 
significant differences between the improved and unimproved 
groups viithin each, category with regard to age The average 
age of patients in the C and D categories, who by definition 
showed more cochlear involvement was greater than those 
in aass A and Class B Within each category, therefore, the 
age of the patient is apparently unrelated to success or fail 


ure of the operation 


3 Duration of Deafness Prior to Siirpcrv In this series 
there appears to be significant differences between the im 
proved and unimproved groups, particularly in tlio A and C 
categories, in the length of time deafness was leportcd b> 
the patient to have existed prior to the operation The his¬ 
tory of deafness was of longer duration in the unimproved 
group in each category In the unimproved group there is 
usually greater fixation of the footplate of the stapes, which 
is more difficult to mobllire, however, there arc notable ex¬ 
ceptions Sometimes in patients with a shorter history of 
deafness the rigidity of the footplate does not permit its 
mobilization and at other times in patients with a long history 
of deafness the footplate can be mobilized, as shown hy^ the 
ranges in Tables Xll 


TABUB Xll 

Dur»tlon ol Deafnesa Prior to Operation tin Years) 
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the opeiation occurs wlien pressure on the neck of the stapes 
fiactuies the otoscleiotic bone lesponsible for the ankj’losis, 
tlnis allowing the footplate to move freely Failure to un- 
piove the heaiing occuis Avhen the otosclerotic bony mass 
causes such a gi eat degi ee of stapedial fixation that the cmra 
fractures, leaving the immovable footplate The mobilizer 
must exert its pressure only on the neck of the stapes, which 
IS thick and stiong Even veiy light pressure of the mpbilizu 
just below the neck will cause a ciural fiactuie at once, m 
\yhich case a fixed footplate, which might have been mobilized, 
IS left behind 

The muscles involved in the actual pull of the mobilize! 
against the neck of the stapes aie the small muscles of the 
fingeis and hand, nevei the laigei muscles of the elbow or 
shoulder 

Some of the pitfalls in this operation should be mentioned 
In the beginning, because of the bulge of the bony canal wall, 
it IS difficult to separate the skin and lift the dium out of its 
sulcus anteiioily without tearing either the skin or the_djniiii. 
Jn_some cases the incus and stapes are completely hiddenjiy 
the posterior bony canal wall The edge of the bony canal 
wall must, therefore, be removed cautiously to expose the 
ossicles Care must be taken not to separate the incudo-sta 
pedial joint during the mobilization Care must also be exer 
cised not to dislocate the footplate of the stapes by too,sudden 
and too great pi essui e against the neck Again, it is well to 
discover these pitfalls on the cadaver 

Wliat OtJiei Factors Conti'ibute to Success or Failure^ 

In addition to the surgical aspects, other evidence was 
studied to determine why some patients benefit fiom this 
procedure while others do not 

1 Pre-operative Hearing Tests There did not appear to 
be significant differences between the improved and uniw 
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proved groups within ench of the A, B Jind C entegones In 
the following respects a PriMiperatiie nvemgo wr conduc¬ 
tion thresholds (600-2000 cps) , h A\ erase bono conduction 
thresholds (500-2000 cps), c Bone ThtcsViold ni 2000 cps, 
d air bone gaps (nverage of 600 2000 cps as well ns at 
2000 cps alone), e Speech reception thresholds, and / t)is- 
cnmlnation scores 

2 Age at Tme of Operation There does not appear to be 
significant differences betweon tlic improved and unimproved 
groups within each category with regard to age The average 
age of patients in the C and D categories who by definition 
showed more cochlear involvement was greater than those 
vn Glass A and Class B Within each category, therefore, the 
age of the patient is apparently unrelated to success or fail 
ure of the operation 

J Duration of Deafnes’i Prior to Siirpery In this series 
there appears to be significant differences between the im 
proved and unimproved groups, particularly in the A and C 
categories, in the length of time deafness was reported by 
the patient to have existed prior to the operation The bis 
tory of deafness was of longer duration in the unimproved 
group vn each category In the unimproved group there is 
usually greater fixation of the footplate of the stapes which 
IS more difficult to mobilize, however, there arc notable ex¬ 
ceptions Sometimes in patients with a shorter history of 
deafness the rigidity of the footplate does not permit its 
mobilization, and at other times in patients vv ith a long history 
of deafness the footplate can be mobilized, as shown by the 
ranges in Tables XU 


TXBEE Til 


Duration ot PeatncM prior to Operotlon tin Veanil 


CoUKory 

Av Rffe 

Improved ewes 8.8 1-25 
Unlmprov^ Cas« 131 


P _0^^_ P Ctiteg 

Av Hire Av Hu© Ay Rjr®, a\ Rg© 
in 2-2^ 10 0 I-!0 15 0 3-26 111 1-25 
12 ^ l-tl n A S-A5 16 4 VSl 14 7 1-45 
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Pig 10 Dium skin of cnnnl wall and portion of skin nap ,** 
fenestration are lifted upward The stapes can be seen In Its enureu 
Stapes Is then moblllred ns In non-fenestiated cases 


LEFT EAR FENESTRATED 1944 
STAPES. MOBIUZEO AUG 23,54 



Case 4 H C Left Bar The solid line Indicates air conduction 
^am taken just before mobilization of the stapes This ear 
fenestrated unsuccessfully In 1944 The dashed line ® .ijlftrntlon 

ductlon audiogram for the same ear three months 
the stapes The speech reception thresholds and pre-and. posi. 
tion bone conduction thresholds are also sho^ n 
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Can Improved Hcarma Result from the Fcncstruhon Opma- 
iion on the Side tn Which the Rigid Footplate Could Not 
be Mobilized? 


In a presentation to the Audlolopcal Congiess in Pans, 
m January, 1965,=' Dr Worth of Israel, trained bj Cnu-tliomo 
of I^ndon, reported that m the past tuo >enis he has had 
auccess m 14 out of 16 fenestration operations performed on 
ears after unsuccessful mobiUration His results m these 
cases showed that of the 14 successful fenestrations, Be\cn 
are better and seven v,orac than the ShambaiiKh’ prediction, 
the a\erage improvement v.as 28 db as against 2G db pro 
dieted Tliese feneatration results arc similar to those ob¬ 
tained m virgin ears Werth found no special ditllculties in 
performing fenestration In these cases A few others have 
reported to the author sucessful fenestration results aftci 
unsuccessful mobilixntion 


Can /mpreved ffeannff /Result frovi the ^fobtI 1 Zaiton of the 
Fixed Stapedial Footplate on the Side tn Which the Fenes¬ 
tration Operation has Failed? 

The folloiving case, H C, is of special interest because 
healing was restored by mobiliimg the ibced footplate of the 
stapes in the car which was unsuccessfully feneshated 

This BO->-eflr-old hooscT'ifc had ft loft fencstnition operutlon performed 
ten ago Since the fenestration, the hearing In this car nad fallen 
to 60 db In the speech frequencies The operati\“c cavity VkTia healed The 
fenestra wn« closed osteoffenctlcally, since repeated mechanical irritation 
all around the fcnestral site fflllod to evohe any vcatibular reaction In 
AuCTist, 1954, the mobUisatlon technique woa used In clovatlng the drum 
and skin. About 6 to 8 mllUnieters of the io^^e^ portion of the skin flap 
^de at the fenestration -was aloe etevalcd along with the utKJve The 
M si course hod been, removed at the time of the fenestration opera 
t'OQ stapes was thus exposed In Its entirety (see Fig 10) It was 
found rigid on palpation and was mobilised l^e hearing improved and 
has been maintained (See Audiogram, Case 4 ) 

1UBCU8310N 

No dlacusaion of a new amgical piocedure for otoaclerotic 
deafness should fail to mention the great contnbutions of 
Holmgren, Sourdille and particularly Lempert, in the develop¬ 
ment of the very effective feneatration operation The present 
work IS a natmal consequence in the quest for a simpler pro- 
cedui-e. We are all indebted to Dr Lempert for hla pioneer 
work in the surgery of otosclerosis The interest which he 
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stimulated in oui field has been a challenge to all of us t? 
seaich always foi additional techniques of ti eating deafness 
Weie it not foi his contiibution to otology this technique d 
mobilization might not have been developed 


Stapes mobilization, stapedectomy and othei operations n 
the middle eai to impiove heaiing date back to the lattei part 
of the last centuiy The opeiations were perfoimed mostly 
tluough a myiingotomy opemng, oi aftei lemoval of all« 
pait of the dium, howevei, all of these opeiations were aban¬ 
doned 50 yeais ago 


In the present technique, instead of myringotomy, tbe 
lower half of the intact di um is lifted out of its sulcus and 
folded upward upon itself, as Lemper t did in his tympano- 
S 5 mipathectomy operation This gives a wider exposure of the 
middle ear than myi ingotomy but does not expose the stapes 
sufficiently, therefoie, enough of the edge of the postenor 
bony canal wall is removed to bring the important structures 
into clear view, wathout which precise mobilization of the 
stapes cannot be safely peifonned This, together with the 
specially devised instiuments, represents a new tecliniqueof 
stapes mobilization 


Smce the ossicular chain is preserved in the mobilization 
operation it is possible to lestoie hearing to the limits of the 
coclileai potential No othei treatment can do this today 

The patient with early otosclerosis whose deafness is not 
yet severe enough for fenestration seems to have an oppor 
tunity for achieving normal hearing by mobiliaztion 


It IS suiinising from the histo-pathological point of view 
that the fLactuied_otoscleiotic bone does not begm to hea 
aj once and ankylose the stapes footplate again All but three 
of the successfully mobilized cases have mamtained their 
hearing improvement, indicating that the footplate is sti 
mobile The otosclei otic focus may contam the kind of bone 
winch when fractured does not heal, as fractures thioughjhe 
l^yrinthine capsule frequently do not heal 


It IS not intended to make any comparison between fenestia- 
tion and the author’s experience with the mobilization opera' 
tion This report introduces a new technique of stapes 
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mobilization as an odditionnl sntgical tool fo\ otosctccotic 
deafness 

It has been shonm that fwiestrntion can restore hearing 
in an unsuccessfully mobilized ear, and mobilization can 
store hearing m an eni unaucccssfullj fenestrated It is indeed 
fortunate that the ti\p procedures can complement one an¬ 
other It IS realized, moreover, that it must be satisfactorily 
demonstrated in a large senes of cases that a sufficient number 
of patients in whom mobilization failed can be successfully 
fenestrated If the number of successful mobilizations, plus 
the number of successful fenestrations in mobilization ■failures, 
approaches or exceeds the percentage of success of fenestra¬ 
tion alone then patients ■with otosclerosis can bo olfered tbo 
mobilization operation first. The next step in tills work is 
the study to determine the success with which mobiiization 
faiiures can be successfuiiy fenestrated 

It 18 hoped that interest in mobilization of the stapes will 
lead to further refinements and additions m technique wnth 
even greater benefits to those afflicted ivlth deafness. 


SUMMARY AND CONCLUSIONS 

1 A new technique la described for the restoration of 
hearing by mobilizing the fixed footplate of Oic stapes in 
otosclerosis. 


S One of the major features of this operation, which 
permits the physiological restoration of a normal conducting 
mechanism, is that it_ymu improve healing to the limit of the 
cqchlrar potential as measured by bone conduction 

3 Results in 211 cases operated between Apill 1952 and 
August, 1954, are statistically analyzed 

i In Class A cases (maximum pre-operative loss of 10 db 
by bone conduction in the speech frequencies) 52 per cent 
achieved pure tone levels of bearing behveen normal and 85 db 
Md 64 per cent reached these levels by speech audiometry 

K n b! ^ reached the 30 db level or better 

^ both pure tones and speech audlometi-y In this gi-oup 
two patients achieved beanng withm nomal limits m the 
speech range. 


In Class B cases (maximum pro-operative loss of 20 
bone conduction in the speech frequencies) 89 3 per 
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stimulated m oui field has been a challenge to all of us to 
seaich always foi additional techniques of ti eating deafness. 
Weie it not foi his contiibution to otology this technique of 
mobilization might not have been developed 

Stapes mobilization, stapedectomy and othei opeiations in 
the middle eai to impiove healing date back to the lattei part 
of the last centui-y The opeiations were peiformed mostly 
thiough a myiingotomy opening, oi aftei lemoval of all or 
pait of the dium, howevei, all of these operations weie aban¬ 
doned 50 yeais ago 

In the piesent technique, instead of myrmgotomy, the 
loAvei half of the intact drum is lifted out of its sulcus and 
folded upwaid upon itself, as Lempeit did in lus tympano- 
sympathectomy opeiation This gives a ivider exposme of the 
middle eai than myiingotomy but does not expose the stapes 
sufficiently, theiefoie, enough of the edge of the postenor 
bony canal wall is lemoved to bung the important stiuctures 
into deal view, without which precise mobihzation of the 
stapes cannot be safely peiformed This, together with the 
specially devised instiuments, represents a new technique of 
stapes mobilization 

S^nce the ossicular chain is pieseiwed in the mobilization 
operation it is possible to restore hearing to the hmits of the 
coclileai potential No other treatment can do this today 

The patient with early otosclerosis whose deafness is not 
yet severe enough for fenestration seems to have an oppor¬ 
tunity for achieving normal heaiing by mobiliaztion 

It IS surprising from the histo-pathological point of view 
that the fijactuied _otoscleiotic bone does not begin to heal 
at^once and ankylose the stapes footplate again All but thi'ee 
of the successfully mobilized cases have maintained their 
hearing improvement, indicating that the footplate is still 
mobile The otoscleiotic focus may contain the kind of bone 
which when fractured does not heal, as fractures thioughihe 
labyrinthine capsule frequently do not heal 

It IS not intended to make any comparison between fenestra¬ 
tion and the author’s experience with the mobilization opera¬ 
tion This leporf; introduces a new technique of stapes 
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mobilization as an nddilional surgical tool foi otosclerotic 
deafness. 

It has been shoivn that fencshahon can rcstoi-c lienung 
m an unsuccessfully mobilized ear, and mobilization can re¬ 
store hearing in an ear unsuccessfully fenestrated It is indeed 
fortunate that the tiro procedures can complement one an- 
othei It IS reahzed, moreover, that it must be satisfactonly 
demonstrated in a large series of cases that a sutBcicnt number 
of patients in whom mobilization failed can be successfully 
fenestrated If the number of successful mobilizations, plus 
the number of successful feneatratlons In mobilization failures, 
approaches or exceeds the percentage of success of fenestra¬ 
tion alone, then patients with otosclerosis can bo oiTered the 
mobilization operation first. The next step in this work is 
the study to determine the success v.itli which mobilization 
failures can be successfully fenestrated 

It IS hoped that interest m mobilization of the stapes ivill 
lead to further refinements and additions m technique with 
even greater benefits to those afflicted with deafness 


SUMMARY AND CONCLUSIONS 

1 A new technique is described for the lestoration of 
hearing by mobilizing the fixed footplate of tlio stapes m 
otosclerosis 


S One of the major features of this opeiation which 
permits the pfijraiological restoration of a normal conducting 
mechanism is that it_cau improie hearing to the limit of the 
cochlear potential as measured by bone conduction 

3 Results in 211 cases operated between April, 1952, and 
August 1954, are statistically analyzed 


4 In Glass A cases (maxunum pre-operative loss of 10 db 
by bone conduction in the speech frequencies) 52 per cent 
achieved pure tone levels of hearing behveen normal and 36 db 
wd 64 per cent reached these levels by speech audiometpy 
In CTass A cases 48 per cent reached the 30 db level or better 
^ both pure tones and speech audiometry In this group 
two pattents achieved hearing within nomal Ibmts in the 
speech range. 


In Cbm B cases (maximum pre-operative loss of 20 
bone conduction in tbe speech frequencies) 39 3 per 
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stimulated m oui field has been a challenge to all of us to 
seaich always foi additional techniques of ti eating deafness 
Weie it not for his contiibution to otology this technique of 
mobilization might not have been developed 

Stapes mobilization, stapedectomy and othei opeiations in 
the middle eai to improve hearing date back to the latter part 
of the last century The operations were perfonned mostly 
through a myringotomy opemng, or after removal of all or 
part of the drum, however, all of these operations were aban 
doned 50 years ago 

In the present technique, instead of myringotomy, the 
lower half of the intact drum is lifted out of its sulcus and 
folded upward upon itself, as Lempert did in his tympano- 
sympathectomy operation This gives a wider exposure of the 
middle ear than myringotomy but does not expose the stapes 
sufficiently, therefoie, enough of the edge of the posterior 
bony canal wall is removed to bring the important stiuctures 
into clear view, without which precise mobilization of the 
stapes cannot be safely performed This, together with the 
specially devised instruments, represents a new technique of 
stapes mobilization 

Smce the ossicular chain is preserved in the mobilization 
operation it is possible to restore hear mg to the limits of the 
cochlear potential No other treatment can do this today 

The jiatient with early otosclerosis whose deafness is not 
yet severe enough for fenestration seems to have an oppor¬ 
tunity for achieving nonnal hearing by mobihaztion 

It is surprising from the histo-pathological point of view 
that the fLactuied otosclerotic bone does not begin to heal 
at once and ankylose the stapes footplate again All but three 
of the successfully mobilized cases have maintained tlieir 
hearing improvement, indicating that tire footplate is still 
mobile The otosclerotic focus may contam the kmd of bone 
which when fractured does not heal, as fractures thioughihe 
labyrinthine capsule frequently do not heal 

It IS not intended to make any comparison between fenestia- 
tion and the author’s experience with the mobilization opera¬ 
tion Tins report introduces a new techmque of stapes 



K03EN MOBILIZATION OF STAPES 

opportunities for siugical restoration of hcaimg 1, mobiliza¬ 
tion of the fixed footplate and 2, fenestration 
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achieved puie tone levels of heaimg between noimal and 
35 db and 41 4 pei cent i cached these levels by speech andp 
ometiy In Class B cases 32 pei cent i cached the 30 db level 
01 bettei by puie tones while 34 pei cent i cached this level 
by speech audiometiy In this gioup five patients achieved 
heaimg vnthin noimal limits in the speech lange 

6 In Class C cases (maximum pie-opeiative loss of 30 db 
by bone conduction in the speech fiequencies) 26 6 pei cent 
achieved puie tone levels of heaimg between normal and 
35 db and 28 5 pei cent i cached these levels by speech audi 
ometiy In this categoiy 16 pei cent reached the 30 db level 
01 bettei by puie tones while 21 pei cent icached this level 
bj’’ speech audiometiy 

7 When the peicentages of impioved patients in the cate- 
goiies most suitable foi mobilization (A and B) aie combined 
m accoi dance 'mth the numbei m each categoiy, 42 per cent 
leached puie tone levels between nomal and 36 db (46 per 
cent by speech audiometiy), wlule 36 pei cent acliieved a 
heaimg level between normal and 30 db If the peicentages 
of impioved patients m the C categoiy (geneially less suit 
able) aie added to those of A and B, 37 per cent icached levels 
of 35 db 01 bettei by puie tones and 40 pel cent by speecli, 
while 30 pel cent i cached a level of 30 db oi bettei by pure 
tones and 32 pei cent by speech audiometry 

8 A total of seven patients obtained a post-opeiative hear¬ 
ing level witliin noimal limits (less than 10 db loss) 

9 In none of the unsuccessful cases did the heaimg fall 
significantly below the pie-opeiative level 

10 Patients with eaily otoscleiosis with_a_heaimg_loss 
ofJ>0_db_pjL_Jess may_bejdeal foi mobilization, .smcejthejieaung 

loss IS not gieat miqugh foi fenestiation 

11 ^ccessful mobilization may contiibute to the auditory 
lehabilitation of a patient with seveie otoscleiotic deafness 
when the conductive element is i educed oi eliminated 

12 A case is piesented showing that mobilization of the 
fixed stapedial footplate lestoied heaimg in an eai pieviousy 
fenestiated without success 

13 A patient with otoscleiotic deafness now has two 
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opportunities ior surgical restoration of healing 1, mobiliza¬ 
tion of the fixed footplate and 2, fenestration 
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DISCUSSION 


Joseph L Goldman, M D (New York, N Y ) Realizing our respoi^ 
bility in this work, it ivas decided last September to conduct an inde¬ 
pendent study on private as well as service cases admitted to the Mount 
Sinai Hospital for the mobibzation operation Smce then 66 pnvate 
patients, all belonging to Dr Rosen, and five service patients, were 
admitted to the hospital Two audiograms were made preoperatively on 
each patient by an audiologic technician, and two follow-up audiograms 
were made about two months or more after the operation 


It Yvas not intended to report this investigation until the complete data 
had been gathered, however, I am making this premature and p^ 
hminary report so that all available information from our hospital 
records can be presented to you 


So far there have been 22 folloiv-up examinations on the ® 
patients and five follow-up examinations on the service cases, niaKUig 
a total of 27 


Of the 27 patients who have been seen post-operatively, nine, or M 
per cent, reached the .30 d h level jn the three critical speech frequencies 
and 13, or 48 per cent, reached the 36 db level 

The tympanic membrane was found mtact in every case, slightly 
retracted in six, and markedly retracted in one case 

In my estimation there appear to be two mam issues in ^ 

this work first, there is the question of whether the results 
from the mobilization operation will last Obviousljr time 
answer this question, second, there is need to deternune if ^ohii™ ^ 
failures can be fenestrated successfully m a large series of 
this phase of the problem can be carn^ out successfully, and if 
from mobilization of the stapes persist, then I believe that 
tion operation will deserve to be considered as an additional surg 
method m the treatment of otosclerosis 



ROSEN MOBILIZATION OF STAPES 


259 


SSHSrsaf«M 

follovring criteria 

1 All caKB had more than 35 dh loss b> air conduction 

S Most cates had very pood bone conduction a few 
higher frequencies but wouW be considered good eases for the fenestration 
operation 

3 All had ncgati\ e Rlnnc for 612 and 1024 


4 All had positlse paracusis. 

As a preliminary study attention was directed toward 

1 Detemlning whether the stapes, once Tnoblllied would allow Im 
provement in hearing to the serviceable level 

2 How often could an Improvement In hearing be expected in a given 
group of cases on which the moblUtatlon operation was nltemptcd 

S How long would the Irnprovetnent in hearing last 


Analvsls of results found cases falling Into four groups 

1 'Onquesttonably better bearing from the standpoint of the patient 
and confirmed by audlometrlc studies—28 per cent 


S Questionable Impiwement In hearing Patient heard slightly bettor 
the first day or In the operattng room but either did not maintain tbU 
improvement or the bnproveraent could not be confirmed by uudiomctric 
studies — 22 per cent 


S Improvement which was satisfactory Immediately postoperative and 
followed by regression to the preoperative level of hearing —6 per cent 

4 MobiUied hut no Improvement — 4 per cent 

It is difficult to make any definite conclusion from this small group of 
cases which have been observed for such a short period of time however, 
develop a general Impression from this worlc and thus direct a 
Wrticular line of thinking We can make the following statements at 
this time from this work 

found that the stapes can be tnohUlied In about 60 per cent 
of the case*. 


- ^^der Ideal conditions a satisfactory improvement of hearing above 
oO db can be expected in one of four patients attempted 


J patient, althongli ideal candidate,, who 

moblliiatlon of the atapea did not obtain the 
* “pected Fnrther study I, required to determine the cauie 


in'‘i ?o improvement in hearina 

in A to G week. The other* who experienced the improvement, having 
anrvivi^ the initial A to 6 weeks did not ream to detariorst. in eiiA 
th?t^ ^ observation These patient, however must withstand 

the teM of time before we can can them rehahlUtated “aav wwnsmna 
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62 per cent mth an unprovernent to the 35 db level or better It«c® 
opinion that a patient who is ideally suited for fenestration deserves to 
have the fenestration operation performed rather than this relatively 
uncertain procedure 

Dr Rosen brings up the point that the patient can have a fenestratia 
if his procedure is unsuccessful, and that the mobilization maneuver ivill 
not produce a further improvement in hearing 


We have done only 14 of these operations, following Dr Eosea’s 
technique as closely as possible This was a patient (slide) who was not 
suitable for fenestration On the left hand audiogram you see the air 
conduction curve, the solid line and the bone conduction curve Becantt 
the patient was not suitable for fenestration the mobilization procedure 
was suggested, and the patient accepted On the right hand side you "ee 
the result one week after operation a very definite further losa m 
hearing due to serous labyrinthitis Whether this will recover or not 
we do not know, but it is possible to get temporary, at least, labyrmthuK 
damage from this procedure 


This was the patient (slide) ideally suited for fenestration Nob« 
the very excellent air bone gap On the left side you see the air cui^ 
between 50 and 60 db loss, and the bone curve within the normal lumt, 
a case of complete stapes fixation The usual fenestration operation 
performed without incident, and no bleeding into the 
Rosen maneuver was then carried oiit^ the stapes The stapes sudd^ 
became mobile, a moment later profuse bleeding oegan to issue from 
within the labyrinth It was coming from the region of the stopes iw 
plate I am sure that I inadvertently luxated the stapes footplate in tw 
labyrinth Notice this patient’s hearing test two weeks after iCTestratim 
and mobilization, a further loss undoubtedly due to the 
damage I do not thmk that this procedure is a completely harmiesi 
procedure 1 believe there will be cases of labyrinthine damage, iM 
that this must be taken into account in advismg the procedure 
patients 


Again we must stress the psychology of the patient who has ^ 
unsuccessful mobilization Many of these patients were highly su^ 
for fenestration and will refuse to submit to a second proceoure TW 
tried surgery and failed They are through, and they will he 
of the possibility of restoration of practical hearing from this 
We have done 14 of these (merations to date, a very small series I s® 
sure that our techmque is far from perfect, although I had the oppor 
tunity of having learned this tedmique from Dr Rosen We have omy 
four results that were good, which I consider a very disappointmg “Utw? 
average, and these are our initial results It is now five and 
months wherem the hearing improvement was as good or perhaps a Hui' 
better than the results of fenestration would have been 


Pmally, the techmque of this procedure is not easy, do not he delude! 
To me it IS as difficult, possibly more difficult, because I have done fewer 
of these cases than fenestrations ^ 

Victor Goodhill, M D (Los Angeles, Calif ) The discussion of this 
paper both pro and con resembles very closely some of the discussiOT 
reported m the Boston Medtcal and Surgical journal m the early lowSi 
and they make very fascinating reading 

This stapes approach to stapedio-vestibular ankylosis is not in il® 
infancy but rather in its second childhood My interest is dual 

A What IS the pathologic physiology of lysis or liberation of stapedi®^ 



ROSEN MOBILIZATION OF STAFES 


2G3 


vMtibnlar RxaUon'' Perhaps the word ‘nnkyloals" Is not the very best 
term to lue here. 

B If such fixation can bo surfflcollj rcUostdi what long term changes 
might be expected’ 

1 am prepared to diBcuM otil> bwaiuse mi exporionco with “B is 
too short to warrant any opinfon as to the of this ^ 

far as the patient is concerned therefore in showing my 
1 ihoaW like to stress the fact that 1 am rcportlnB only tho immodinto 
post-operative results. In working with this problem m> 
variwin some respects from tho techniques described bj 
Sieberman and Iloscn I should like to cmphnsltc what Pr shombaugn 
said ITie technique is not easy 

I would like to emphoilro the difference in my technique First of nil, 
the indslon is a larger one and collar shaped. 

Second, I find that froqucntl) 1 have to employ a burr to expose su^ 
dent bone to be able to observe tho incudo-stapedial joint ndequnteli 


Third, In most cases 1 ha%c found tho nso of thejnlcroscope of great 
value m that U has re^ealed to me that many so-callcd moblliiotions, 
so-called fcncturea of the crura, were not done oi tho surgoon, although 
I did plenty, but were present as the result of disease. It is possible to 
i« dut the footplate aa* long ago disappeared and been replaced by 
ofteogenetJc bone in the fenestra ovaiia. 

Fourth, and perhaps most Important, I havo found that in many 
Instances I eoola not tell whether or not I could mobfliM tho stapes by 
the responses of the patient to my •whispered voice 1 found that fre¬ 
quently 1 was too enthusiastic spoke loudly to the patient, and wtib quite 
happy when he heard mo, I found it possible to employ opemtivo 
audiometry which is possible on the table, and which has given mo a 
■very valuable help In detecting when apparently slight displacement will 
produce improvement In hearing 

Fif A the displacement of the fixed footplate 1 found to be very difficult 
to^rform by motion applied to the stapedial neck Itself In many cases 
I found It was very easy to diilocalo the tncudo-stapodlal plato by this 
t echn ique. Consequently 1 found I could avoid such dislocations more 
frequently by applying force through the Incus Itself In the dlre^on of 
the incudo-ftapMlal Joint 

Sbrt^ 1 found that I could not tell by digital palpation techniques 
wnat I was accomplishing I frequently was too ambitious In dimtal 
pmsuro, and BO I Have been using a controlled pressure by a micro- 
vibrator attached to tho dental en^c particularly In cases of marked 


Seven, I havo tried to preserve the ch^a tendinea wherever possible. 
obSn'ljurtilUt^ oaa^lonaBy sacrlRccd the ttapedUl tendon In orter to 

of operative andlometry where vre 
?k ^ter the drum has been opened and Sen replaced so that 

^ tones on thfob^tbfff 
Uble ''^Ith a rtsrile sheet interposM between the ear phone and the car^ 
and wc test it ^ responsca of the threshold to four frennuSnSa* 

drum 

la exposed and then when we have aODllod Bomo fn»^ f/v j ^ 

Joint If the teet et that 
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52 per cent wth an improvement to the 35 db level or better It Is on 
opinion that a patient svho is ideally suited for fenestration deserves to 
have the fenestration operation performed rather than this relahvely 
uncertain procedure 

Dr Rosen brings up the point that the patient can have a fenestration 
if his procedure is unsuccessful, and that the mobilization maneuver mil 
not produce a further improvement in hearing 

We have done only 14 of these operations, followmg Dr Rosen’s 
technique as closely as possible This was a patient (sbde) who was not 
suitable for fenestration On the left hand audiogram you see the air 
conduction curve, the solid line and the bone conduction curve Because 
the patient was not suitable for fenestration the mobilization procedure 
w as suggested, and the patient accepted On the right hand side yon see 
the result one week after operation a very denmte further loss in 
hearing due to serous labyrinthitis lI’Lether this will recover or not 
we do not know, but it is possible to get temporary, at least, labyrmthine 
damage from this procedure 

This was the patient (slide) ideally suited for fenestration Nobce 
the very excellent air bone gap On the left side you see the air curve, 
between 50 and 60 db loss, and the bone curve within the normal hmlt, 
a case of complete stapes fixation The usual fenestration operation ™ 
performed without incident, and no b leeding into the fenestra TM 
Rosen maneuver was then earned oiil'bn the stapes The stapes sudd^ 
became mobile, a moment later profuse bleedmg be^n to issue from deep 
within the labyrinth It w as coming from the region of the stapes fwt 
plate I am sure that I inadvertently luxated the stapes footplate in Ue 
labynnth Notice this pataent’s hearing test two weeks after fraestranon 
and mobihzation, a further loss undoubtedly due to the labynntlune 
damage I do not thmk that this procedure is a completely harmless 
procedure I believe there wnll be cases of labyrmthine damage, mu 
that this must be taken into account m advising the procedure tor 
patients 

Agam we must stress the psychology of the patient who has had M 
unsuccessful mobilization Many of these patients were highly 
for fenestration and wnll refuse to submit to a second procedure TnW 
tried surgery and failed They are through, and they will be deprivca 
of the possibility of restoration of practical hearing from this fact 
We have done 14 of these operations to date, a very small series I am 
sure that our techmque is far from perfect, although I had the oppof 
tunity of having learned this techmque from Dr Rosen We have omy 
four results that were good, which I consider a very disappointing hat™.? 
average, and these are our initial results It is now five and ot'®iha 
months wherein the hearing improvement was as good or perhaps a Utti 
better than the results of fenestration w'ould have been 

Fmally, the techmque of this procedure is not easy, do not be deluded 
To me it is as difficult, possibly more difficult, because I have done fewer 
of these cases than fenestrations, 

Victor Goodhill, MD (Los Angeles, Cahf ) The discussion of 
paper both pro and con resembles very closely some of the discuMloM 
reported m the Boston Medical and Surgical Journal m the early lev i 
and they make very fascinaipng readmg 

This stapes approach to stapedio-vestibular ankylosis is not m Rs 
infancy but rather in its second childhood My interest is dual 

A What IS the pathologic physiology of lysis or liberation of stapedial 
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This .llde flnt with the ind.iom 1 ‘VririS’ 

tary to make the complete tiTupnnoJympathcetmy incis^n M 

dsSribed by Dr Lempert Adeqaato expoanre ia obtained by 
Sera, .ho™ heVe on the diamro. and th « ”»t ““ »7X‘" 

conception I have movies taken with the Hollngcr camera t 
exactly this same feature. 

This slide is the exposure that can be obtained There are some error# 
of course in the rclatloniWpi here, but again this Wnd of exposure ran 
be obtained with much less trauma and with much Iras postoporattvc 
inflamraatorj reaction I do think that the stapes moblltxation technique 
la one which eventually will take a place In our treatment of dcaincts. 
How much of a place U will take remains to be seen 


Howabd P Hodbe, MD (Los Angeles Calif) This has Indeed bera 
a very ilhnninnting discussion and 1 think the Council of this Society is 
to be complimented on presenting this subject hore I had the plearare 
of visiting Dr Posen last September and observing his work I certainly 
compliment him on his technique. It amazed mo the small amount of 
discomfort these patients show They go through the procedure with 
practically no diswmfort whatsoever In spite of a jjram and onc-halLof 
seconal the spectacular Improvement began at the time of surgery and 
the cases that I was able to see post-oporativcly were Indeed most 
Illuminating 


I have confined all of my cases to dale to the opposite ear In previously 
fraestrated cases which hare been succoWully fenestrated cm the one 
side. I have done so because of the psychological problem which I was 
going to mention but which has already been amply covered It has been 
my experience that once you have fenestrated successfully on one side 
patlwts are very happy, even though you may get a fallarc with 
moblUzatlon on the opposite side. It also offers a wonderful comparison 
between the two sides In a single IndMduoJ As far os my results are 
concerned, we have had but 22 case# to date I might say that fl\o of 
those 22 did obtain adequate hearing equivalent to that obtained on the 
that three additional cases gained improvement but not to 
level The remainder were plus or minus five db casen 
t«ly me except for one In which there was a 10 db drop by nir 
conduction This obviously is far too early to discuss or analyze such a 
small series. 


In one fenestrated the patient whom I unsuccessfully attempted 
to mobUiic. The oiUy interesting factor Is that the flap was exceedingly 
+M w “ ™y„pl^snre to have Dr Day with me on that occasion, tbo 
t troublesome at the lime and T was concerned as 

happen subsequently I was delighted that after six weeks 
showed Improved hearing equivalent to the 
bS£I« present time the flap although stiU thick apparently 

because of scar tissue, Is certainly functioning very adequately 

nert '' J® piwednre. I .hoald 

Jide. and I ..nS J around the country 

fn that It ahonld not bo done by anyone who is not eqnlpned 

‘''rough with the fenertratlon it the ocrari^ iS,” 
t^nWie neces.ary I think that further improvements in the 

an^ySSr^^Ur-ceL^pt > moV.lia« p"^15 



264 


KOSEN MOBILIZATION OF STAPES 


m hearing we close the middle ear, and then test the hearing for tlis 
fourtii time We ivilJ just show the one on operative audiometry Asyn 
■will notice in this illustration with the middle ear closed — 65, 70, 50and 
60, wth the middle ear open drop — 76, 66, 56 Very strangely, as notai 
in many instances, there was an improvement at 4,000 cycles withoot 
doing anything to the incudo With the stapes mobibzed a definitj 
improvement, when compared with the middle ear — 60. 60, 46 and Si 
and with the middle ear closed — 86, 36, 35, 20, whicn is in matW 
contrast to the middle ear closed, at first, and in this patient pod 
operatively, you vnU notice a change in air threshold, as compntM by 
the Fletcher formula of 26, in contrast to 45, to 600, 30 and 45, 2otti 
40 and 50, and 30 


Slide No 4 will show immediate results in the so-called good candi 
dates, in which I have classified the candidates as having bone condncbon 
levels of 20 db Here I will not belabor all these cases, but I ■would like 
to show that there is a significant number that are worse It is tme 
that most of them are not worse fay any great degree Some of them, 
however, are ■worse by as many as 16 db in the speech frequencies. In 
this group there were 41 per cent that had improvement up to or better 
than the satisfactory level commonly accepted in fenestration snrgeiy, 
between 26 and 30 db in the speech frequencies per cent hsd only s 
partial gain, not significant, 18 per cent were unchanged, and 33 per cent 
were definitely worse. 

This group IS the experimental group (slide) of poor candidates, who 
would never be acceptable for fenestration surgery, and m my opmon 
are not patients for mobilization These had hone conduction of less than 
40 None of them reached the practical level although they did obtain 
improvement 

This last shde is the most interesting of the group, in that these are ^ 
so-called poor candidates with hone conduction between 20 rad 40 dn. 
In this group we have the largest number of elevations of threshiwa W 
practical level — 60 per cent reached it, 14 per cent were paraaity 
improved, 14 per cent improved, and seven worse I should to 
emphasize that these are primary results and not at all follow up studies 
I conclude my feeling about this procedure by saying that this is m 
interesting and essential approach to the study of the surgical phy^o^ 
of otosclerosis, stapedial vestibular fixation Its future as a rehaDuitatiw 
measure must be determmed by further study 


Clair M Kos, M D (Iowa City, Iowa) My expenence has to 
limited to 63 cases of stapes mobilization and those that achieved wm 
we call practicable or serviceable results were 18, or about 28 per cen 


I am a little surprised at the emphasis that is being placed , 
suitability of these patients for mobilization as compared to me ^ 
ability for fenestration In other words, I believe the impression has^ 
left that those who are ideally suitable for fenestration are also ia^> 
suitable for stapes mobilization That has not been my 
IS, in the group in which the stapes is mobilized "with the g'^*^ „ 
difficulty, if mobilized at all, the percentage of the results 
successful has been the lowest The results have been best v, fnj 
the early cases, clinical otosclerosis which are not yet suitaoie , 
fenestration surgery, and among those there is the highest mcidencx ^ 
regression, again presumably because the otosclerotic process. 
still in its spongy or vascular stage The higher incidence of succ^ 
has been m those which have been classified as unsuitable for re ^ 
tration. surgery because of superimposed inner ear involvement, m ww 
presumably the otosclerotic process has become matured and iscn 
or sclerotic 
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ThU iUde deals first y,dth the Incisions ' 6o not j 

a:X^r=S'r 

“sr rsw-r-s k-s-k."‘bSS^, "is, 

exactly tUi same feature. 

Thi* slide Is the exposure that can be obtained There nw some 
of course tn the relationships here, but nsaln this kind of 
be obtained with much less trauma and with much jeta postoperative 
inflammatory reacHon I do think that the atapoa mobilizaUon technique 
ts one wUch eventually will take a place In our treatment of deafness 
How much of a place It will take rem^s to be seen 


Howard P Hodse, MD (Los Angles Calif) This hw indeed betm 
a very niumlnatlng discussion, and 1 think the Council of thU Socictj is 
to be complimented on presenting this subject here I had the pl^rore 
of visiting Dr Posen last Septen^r and oDserving Ws work. I certainly 
compliment him on his technique. It amaicd mo the Email amount of 
discomfort these patients show They go through the proeedui^ 
practically no dlswmfort whatsoever in spllo of ajjram and oncshalLof 
seconal the spectacular Improvement began at the time of rargery and 
the cases that I was able to sco post-opcratlvcly wore indeed most 
illuminating 


I have confined all of my cases to date to the opposite car in previously 
fenestrated eases which nave been successfuily fenestrated on the one 
side. I have done so because of the psychological problem which I was 
going to mention but which has already been amply covered It has been 
my experience that once you have fenesttaied successfully on one side, 
patients are voir happy even though you may get n failure with 
mobllUaticm on the opposite side. It ^so ofTers a wonderful comparison 
between the two sides in a single Individual As far as my results ore 
concerned, we have had but 22 cases to date, I might say that five of 
those 22 did obtain adequate heairing equivalent to that obtained on the 
opposite side that three additional cases gained imprcrvmcnt hut not to 
the serriccable level The remainder were plus or minus five db essen 
tialw the same except for one In which there was a 10 db drop by nlr 
conduction ThU obvdously U far too early to discuss or nnalyxc such a 
email series. 


In one case I fenestrated the patient, whom I unsuccessfully attempted 
to mob^e. The only interesting factor is that the flap was exc^lngly 
my pleasure to have Dr Day with me on that occasion the 
tnicJm^ of the flap was troublesome at the time and 1 was eoncemed as 
10 wuat Tnigbt happen subsequently 1 was delighted that after six weeks 
uie Mtlents audiogram showed Improved hearing equivalent to tho 
opporite rar At the present time the flap although still thick apparently 
because of scar tissue, Is certainly functioning very adequately 

T, \ mohilization is a dlfllcult procedure. I should 

T® ® staple procedure to get around the country 

fn should not be done by anyone who ia not equipped 

to^rry right on through with the fenestration if the occasion iuh- 
necessary I think that further Improvements in the 
S’® provide tho answer to the final 

role of moblUiation in otologic surgery 

I ^mplimrat Dr Tloaen not only for his excellent presentation todav 
but also for focusing our thoughts toward mobilization at this time. 

^ I do not want to sav 

anything against the concept of reactivating raoblliiation. It proved 
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useless in the past, maybe there is a change m techmque. I do disagree, 
however, with Dr Rosen in his presentation of this condition in k 
attempt to give us results I must admit that I was completely misled 
by the percentages I am not clear yet as to what his results are mtie 
200 and more cases he has done I know he has a few cases who hare 
been done for tw o or three years avith good results, but how many hare 
failed’ I still do not know We have done 16 cases, and we find that od 
of the 16, a total of six which have been rehabilitated I mean by that 
who have had good results for both pure tone audiograms and the speed 
tests We have had tw o that have had a slight improvement but not 
worth while, and se\ en that have defimtely failed There is one case that 
has lost 20 db for speech, and two others that have gone down between 
j and 10 db, so it is not without some danger, I believe Regardmg tie 
question of which cases are suitable, I do not agree wnth Dr Rosen that 
anvbody who is suitable for fenestration is suitable for mobibzatian. 
Those cases in which the mobilization wall fail because of crackmg of the 
crura can be fenestrated very successfully, and they have been done. 

I ha\e one in this senes I cracked his crura in my attenmt at ni(^ 
zation I then did a fenestration on his other ear, and he had an excellent 
result 

Kenneth M Day, M D (Pittsburgh, Pa ) It has been said that there 
IS nothing new under the sun Remember that sinular procedures were 
discarded at the turn of the century 

I am going to make a few quotes from Dr Jack, in 1893 “I do not 
think that the results of operation in sclerosis are at all 
Mobilization of the stapes gives results for a few weeks and tnen 
adhesions reform and the trouble returns ” 

Dr Gleason m 1898, A M A “12 cases, 6 a noticeable and prac‘>^ 
improvement of hearing In one of which improvement lasted for S yearsi 
then lost Most showed improvement for a lew’ weeks ” Then a comment 
“Hearing might have been agam improved by remobilization 

Dr Miot reported 74 good results of 126 cases 

Dr Sieberman, in 1900, at the American Otological Society ^ 
attempts at mobilization of the stapes are not only useless, but on 
harmful ” 

In 1903, Dr Jack presented a case of good hearmg m 
years following stapedectomy There was a question from 
“How many operations in past year” Answer “none,” by Dr JacK 

Dr Politzer, 1894, referring to Miot, reported that Miot had 20 
results in 64 operations for otosclerosis He said “One m^ cone 
that a permanent result is possible only in cases in which adhesions 
tom by the manipulation ” 

Remember that this must be considered as stiU an 
procedure Long term results are not important There '^%ring 
questions, will the unproved hearing be maintained’ Will the nea 
be made worse’ 

I shall close wnth a quotation from Virgil “timeo Danaos et don 
ferentes ” If you do not know the translation, look it up 

Samuel Rosen, MD (New York, N Y) Well, first of all I ^ 
Dr Joseph Goldman for his remarks He has been very helpful 
and I have cooperated with him in the study that we are mamng 
cases that I am doing mdependently at Mount Sinai Hospital 
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Unfortunately I did not quite understand all of ^hat 
»o I am not lure that 1 can some of his qucstlonfl but I v-ill make 

effort to do so In the first place I do not ^^-nnt to the Impresaion 
because I do not have this feeling at all nor have I c\cr mm it that 
raobilliation li going to replace or is to replace, or Is a substitute lor 
fenestration The two procedures at the present time cannot l>c compared 


Fenestration started In 1&38 and it has taken a long lime for fenestra 
tion to reach the excellence in technique and understanding uiat v.'e nov* 
have, I do not know why cverjbodi expects that this technique, in a 
year and one-half or two \cars of concentrated experience Is going to 
measure up to fenestration This is a simple procedure, it is not an caBy 
one, but once you learn It is very easy to do and 1 say that If any patient 
hiw a chance of having his hearing restored b> this simple procedure 
having It done this afternoon going home tomorrow morning ulthout any 
poit-operatli e treatment without having to go back to the doctor often 
for any reason at all and can go back to work In a few days, and if It 
la done by a skillful surgeon the patient has nothing to lose 1 do not 
understand why the stapedial footplate docs not reankjlosc This has 
bothered me since the first time that 1 moblliied a stapes ond \ did not 
do the second one for a while because I was waiting for the first one 
to become ankylosed again 1 do not understand it During the operation, 
for the most part we do not see the footplate of the stapes W e move 
the neck and the patient hears and wo do not know what goes on down 
below, and until we do know, If I sMd anj^lng I would not know 
actually what I was talking about- 


If I understand correctly Dr Lempert said that this two-featured 
twnlque which he U trying now employs the mobilliation first and in 
the esent It does not work he goes right on with the fenestration 
Dr. Lempert That is not correct. 


Db. Rosen ^Voald you mind setting me correct’ 

Db. IxMptacT 1 devised this technique to try to find out how often 
1 can ^biUie the stapes, and if I can not I con continue immediately on 
the tabic to do my fenestration on the same ear not on the other eat 

De. Rosen The same ear? 

Db, Lempeht On the same ear 


Bb, Rosen You try to mohlUie that stapes’ 

Db. Lempert Yes. 

Db, Rosen '\^'hat do you do if you succeed? 

Db. Lempert 1 succeeded in seven out of fifty 
Db. Rosen What did you do in the seven? 

i"vertlgattng thi, proW™ 1 mp iptercted 

De, Lempeet Absolutely! 


Db, Hosen Fenestrated after mobUliatSon'? 
that I S^t 1 
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useless m the past, maybe there is a change m technique I do disagree, 
however, with Dr Rosen in his presentation of this condition in hu ‘ 
attempt to give us results I must admit that I was completely misled 
by the percentages I am not clear yet as to what his results are in tte 
200 and more cases he has done I know he has a few cases who hm ' 
been done for two or three years with good results, but how many hart 
failed’ I still do not know We have done 16 cases, and we find that out ■ 
of the 16, a total of six which have been rehabilitated I meanhythit 
who have had good results for both pure tone audiograms and the speech ^ 
tests We have had o that have had a slight improvement but not 
w orth while, and seven that have definitely failed There is one case tint 
has lost 20 db for speech, and two others that have gone down between i 
o and 10 db, so it is not w'lthout some danger, I believe. Regardmg the 
question of which cases are suitable, I do not ag^ree wnth Dr Rosen that ' 
anybody who is suitable for fenestration is suitable for mobihzatim. 
Those cases m which the mobilization will fail because of cracking of the j 
crura can be fenestrated very successfully, and they have been done. 

I have one in this series I cracked his crura in mv attempt at mobOi 
zation I then did a fenestration on his other ear, and he had an excellent 
result 

Kenneth M DAy,MD (Pittsburgh, Pa ) It has been said that then ‘ 

IS nothing new under the sun Remember that similar procedures vreie ■ 

discarded at the turn of the century | 

I am going to make a few quotes from Dr Jack, in 1893 “I do not | 

think that the results of operation in sclerosis are at all encoura^g ^ 

Mobilization of the stapes gives results for a few weeks and thoi 
adhesions reform and the trouble returns ” 

Dr Gleason in 1898, A M A “12 cases, 6 a noticeable and practical 
improvement of hearing In one of which improvement lasted for 3 yearsj ^ 

then lost Most showed improvement for a few w eeks ” Then a comment, j 

“Hearmg might have been again improved by remobilization ^ 

Dr Miot reported 74 good results of 126 cases 

Dr Sieberman, in 1900, at the American Otological Society , 

attempts at mobilization of the stapes are not only useless, but oiten ^ 
harmful ” ' 

In 1903, Dr Jack presented a case of good hearing m 
years followung stapedectomy There was a question from tJie noo 
“How many operations in past year ” Answer “none,” by Dr JacK. 

Dr Politzer, 1894, referring to Miot, reported that Miot had 20 ?^ 
results in 64 operations for otosclerosis He said "One may ^ 
that a permanent result is possible only in cases in which adhesions 
tom by the manipulation ” 

Remember that this must be considered as still an 
procedure Long term results are not important There nne 

questions, wll the unproved hearing be maintained’ Will the n 
be made worse’ 

I shall close with a quotation from Virgpl “timeo Danaos et dona 
ferentes ” If you do not know the translation, look it up 

Samuel Rosen, MD (New York, N Y ) Well, first of all I 
Dr Joseph Goldman for his remarks He has been very helptui 
and I hax e cooperated with him m the study that we are matang 
cases that I am doing independently at Mount Sinai Hospital 
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Unfortunstclj I did not (inltc nndcretand nil of whnt Nr 
30 I um not tore that I can ani\«r jome of his fpostimB but I n lU mske 
an effort to do (o In the first place I do not «nnt to rieo 
becaUK 1 do not have this feeUng at all nor haec 7 n''®' had .that 
mobibratlon Is going to replace, or is to roplncc or Is n sUMUtatc^r 
fenejtratJon The t’Ao procedures at the present lirne cannot he comporcu 


Feneitratlon started m 1938, and Uhas taken a lonp time for fcnostni 
tlon to teach the excellence In technique and understanding that we now 
have I do not know why everybody expects that this tcchnitjuc in a 
year and onc-half or tvso jears of concentrated expenence Is gomR to 
measure up to fenestration* This is a simple procedure. It is not on CT8> 
one but once you learn It is very easy to ao and 1 say that if any patient 
has a ^ance of having his hearing restored by this simple ptocctlurc, 
having it done this afternoon going home tomorrow morning without any 
post-operative treatment without having to go back to the doctor often 
for any reason at all and can go back to work in a few days, and if it 
it done by a skillful surgeon the patient has nothing to lose I do not 
understand why the stap^lal footplate does not rcankyloae Thw has 
bothered me rince the hrst time that 1 mbbUixed a stapes and 1 did not 
do the second one for a while because I was waiting for the first one 
to become ankylosed again I do not understand it During the operation, 
for the mcMJt part we do not see the footplate of the stapes We move 
the neck, and the patient heart, and v.e do not know what t^s on down 
below, and until we do know If I said anything I would not know 
actually what I woe talking about 


If I understand correctly Dr Lempert said that this Uo-fcaturod 
t^nique which he is trying now employs the moblilration first and in 
the event It does not work he goes right on with the fenestration 
Db, Lempest That is not correct 


Du. nosEN Would you mind setting me correct*^ 

De. I^iFiarr I devised this technique to try to find out how often 
J can mobiUic the stapes, and If I can not I can continue Immediately on 
the table to do my fenestration on the same ear not on the other car 

Dr. nosEN The same ear’ 

Dr. Lemvert On the same ear 

De. Rosen You try to mobiUxe that stapes? 

Dr. Lempert Yes 


Dr. Roben What do you do if you succeed’ 

Do. Lemfert I succeeded in seven out of fifty 
De. Rosen What did you do In the seven’ 
in^d^X pJoS.™'^ 'nveBtIgattag thl. problon, I an, InlcreBted 

mobilized sevon 

Do. LtaipERT Abwlntelyl 

De. Rosen Fenestrated after mobthratton! 
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one out of four or one out of five, collecting from five patients in order to 
give one the chance to hear 

Dr Rosen Those are not the figures, Dr Lempert 

Dr. Lempert Those are the figures that I got from the Manhato 
Eye and Ear, one in four That was told to the patients 

Dr Rosen 29 per cent in the second place I will now read you tie 
percentage of the cases that I showed on the screen m A-cases, tip 
number of patients who reached a 30 db level was 48 per cent, la th 
B-cases 32 per cent, in the C-cases 16 per cent 

Now for the rest, I think that Dr Lempert will surely come up mtl 
something very good soon, because I know this has gotten under his skm 
a bit, and I am sure he will come up with somethmg a lot better 

Dr. Lempert If 1 had the time I would have shown slides 

Dr Rosen Again 

Dr Lempert May I ask you a question, not a personal talk between 
us’ 

Dr Rosen I want to answer the rest of the questions Am I 
reiterate that the mobilization is no substitute for fenestration, and it is 
not intended to be 

I agree with Dr Kos that time will tell We have to wait with to 
thing Nobody really know’s the result The results that I have 1 dm 
encouragmg, and regardless of what anybody thinks I am gomg to p 
ahead and mobilize until the cows come home, I am going to do my o® 
to get better results, improve my technique just as the evolntion w 
fenestration has grone ahead, and so I hope and expect that tins ww 
happen also in the mobilization 

As for the past, it is true that Miot anfi Bucheron and Sieberman 
all the rest of the men who did this operation before stopped “O'n?' 
Why did they stop doing it’ I cannot find a reference anywhere in ck 
literature as to the reason for which they stopped, and 
wonder why would I stop if I were doing what they did, 
logical answer, as far as I am concerned, is that they did 
adequate view through a myringotomy I do not beheve ^ 
procedure can be done adequately in most cases through a myringoto j 
I think It IS dangerous to do it that way That may ot the 
Sieberman said that it not only was useless but harmful, among o 
things. 

Dr Shambaugh’s remarks were very interesting Most of 
remarks were made in the dark, as far as I was concerned, and f ^ ^ 
read my writing The slides were being shown, and I was trying wiw 
notes as to what everybody said and I cannot read part of it. 
rate there is a similarity between fenestration and mobilization m 
the hearing always goes dowm after mobihzation as it toes w 
fenestration, but the reason for it is altogether different The 
remains negative all throughout post-mobilization period until, “ . ^ 
stapes w as mobilized, the hearing comes up and then it becomes 
I do not believe what happens in two weeks has anything w ao 
labyrinthine irritation I think it would be a mistake to j,ot 

that anv labyrinthine irritation occurs after mobilization I ' Ojers 
seen one case of vertigo after mobilization In the repo^ ot, . 
who tried mobilization they do not speak of labyrinthitis I do not oe 
it IS There surely is no proof of it 


ROSEN MOBILIZATION OF STAPES 


2G9 


Now Dr Goodhlll a rcmurka are varj InteresUne P' 

He ia already doing thlngi 1 

he Veepa on doing them and gcU some Information for evcrj body ^ 
Audiometry In the operating room, wo hate tried, our aetup lan’t too 
good as yet, but I think that will tr> to bettor it 

What encDuragea me la not why It waa abandoned, but uhm 
Honae Kos, Shambaugh Goldman IValah and Bellucc any “Now I have 
tried thia operation. I do not know what Ita fu^rc la wing to bo, 

I am not aure what happena, but 1 have tried It, and some oi tncM 
patients are hearing very well” 1 think that la enough for all of us to 
try a simple innoeaoui procedure. 


I thank Dr Day Dr Nath and the Society for giving me this oppor 
tunlty to present this work T^s really la a happy day for me, and 1 
thank you very much. 


SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Plans have been completed for n joint meeting of the North 
Carolina Eye, Ear, Nose and Throat Society and tiie South 
Carolina Society of Ophthalmology and Otolaryngology at 
Columbia S C, on September 12, 13, and 14, 195B Head¬ 
quarters will be the Columbia Hotel 

The following ophthalmologists will be on the program 
Dr E W D Norton of New York, Dr Frank Carroll of 
New York, and Dr William B Clark of New Orleans 

An announcement of three guest otolaryngologists will be 
made later 

A most attractive program has been arranged For further 
information address Roderick Macdonald, M J) , Secretary 
and Treasurer, 830 East Main Street, Rock Hill, S C 


COURSE IN RHINOPLASTY, RECONSTRUCTIVE 
SURGERY OF NASAL SEPTUM 
AND OTOPLASTY 

An intensive postgraduate course in Rhinoplasty, Recon- 
struebve Surgery of the Nasal Septum and Otoplasty will be 
pven July 16, iggs, to July 30, 1955, by Dr Irving B 
Oldman and staff at Tlie Mount Sinai Hospital New York 
City, m affiliation with Columbia University 
(^ndidates should apply to Registrar for Postgraduate 

Mount Smai Hospital, Bth Avenue 
and lOOth Street, New York 29 Nev? Yoik. 



WOODEN FOREIGN BODIES IN THE 
PARANASAL SINUSES 


Merrill Lineback, M D , , 

Atlanta, Ga ’ 

i 

The unusual ciicumstances in the acquiring of vegetal' 
foieign bodies in the antia are deemed of sufficient intere . 
to wail ant leporting the tvi'o following cases The importiiw ’ 
of anaerobic cultuies and sensitivity testing m the bacterr , 
ological handling of infection is emphasized The possibili^ 
of tumoi, eithei benign oi malignant, is suggested when onlv i 
one sinus is involved To the differential diagnosis of singb 5 
sinus affection must now be added the possibility of present . 
of a foieign body of the non-opaque variety, especiallj'if 
nothing suggests it m the X-ray 

CASE REPORTS 

Case 1 Mr T S S , while serving as a revenue agent for the goW 
ment was assigned the case of a North Georgia moonshiner In Septerntt 
of 1936 During the course of a chase In attempting to bring the cmpn 


JAN. 1952 JUNE 1952 



aii'iji.i, 1^.1. 


Milling 



riET 1 The two pieces of wood blown from the nose of Case 1 


to justice the latter took off through a hardwood thicket ’ .ue 

the Georgia foothills and the agent had to bend forward almost no 
in order to negotiate the low lying branches He did not get i ery ’ 


Editors Note This ms recelted In Larj nposcope Office and accepted 
publication March 11 1955 
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for the next thing he rememberert wns M*aklng up In a email town jirao- 
UUoner’B offlce 'rith a UIg sticking out of his left eye He stated that 
this was palled out and the cut eyelids sutured No damage onsuetl to 
the eye itself 



x„„ 

undergo an operaUon 
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UNEHXCK FOREIGN 


body in paranasal sinus 27» 


hat the hgent declined In Jnnuap nnd 

■^rxCeJ a'd\”^n 

large tortlgn body that apparently had been In the loft ontrum for 
n yeara He again declined 

Core 2 Mr H R P, a 3J-yeni>old refrigeration expert had apent whal 

he termed "two lortunee" tor penlelllln •" "nraJolMllv 

clear up hla left maxillary alnnxltls He rotated hon he d 
every phyalclan eaat of the JltaBlaalppI lUror nnd atlll had ■"'”5,*°" 
It eraj enggeated iat the only remaining nxenuo to ^ ® 

dlrc« Tlerr of the left antrum at operation K raya (eeo Fig. S) rovoaled 
that the left maxlliary antrum only waa Invohed In euppuratlon nnd In 
thla reapect a primary tumor either benign or poaalbly mallfmant wna 
conjectured He wax admitted to the boapltaL where n left nntrmn 




wiim'[nirTiiiHnii|iiiiyiTi|T(TTiiii|iiii|iiii|nn'iiii|iii( 


F\(r 4 PoreiBn body ot Criso t. 


ftipIrftUon rercaled ptifl which on culture proved to be a pneumococmi* 
that was realatant to pehldlllii but wafl senBlllve to tetracycline A 
WMh ot thU Ang and redralnage of the left antrum aUU ahowed pus 
‘^^tlQg that the Unlns membrane was non tuncljonlng and that a 
Cilawell-Luc was next to be done, I>lpIodoI Injected Into the left antrum 
revetled thickened membrane (see Rg. J) 


At operation on March SI 19M haUway through the procedure the 
Oreens forceps pulled out what was at first thought to be a toothpick 
(tee Fig, 4) While the operation vras completed curiosity and conjee 
lure ran high at to how such a lorelcn body could gel Inside the antrum. 


the patient was lufllclenUy awake he recalled that at the age 
years prevlootly he was “poaching” some succulent but 
i^idden pears In his grandfather's orchard In Worcester Maas He 
nsmg a broken broom handle and throvring It up to knock down the 
riMj remembered that one time It hit his face end-on and “hurt 
quite a bit," but he never mentioned the Incident for fear of punishment 
o( the left cheek revealed a small dimple In the loft 
abool the level ot the Intm-nntral poaltloa of the 

-allhln a month To date March 
be has had no more complaints referable to his slnusofl 


mscuasioN 

MeWUc Bubstsmees ana glass particles are the usual, if rate 
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bodies, that lodge in the sinuses They aie piopelled more 
often into the maxillaiy sinuses by explosives or duimg the 
course of automobile accidents and the like The lecent World 
Wais have given numeious instances of iifle, pistol oi shiap- 
nel missiles that usually completely penetiate the involved 
sinus Raielv do these objects lemain in the ca^^tJ^ being 
spent if such is the case 

Even moie unusual is the piesence of non-iadio-opaque 
vegetable foreign mattei in the sinuses, and in Case 2, the 
ifl I'^ively long period of time (28 years) the piece of wood 
bad lemained within the sinus itself without causing symp- 
^■nms Kelemen^ in 1945 piesented a case of spontaneous ex 
pulsion of a wooden foieign body fiom the nose after being 
piesent for 28 yeai ’ What is so lemarkable about Case 2 is 
"■hat the piesence of a foreign body was unsuspected until 
operation was periormed 

Emphasis needs to be placed upon thoiough histoiy taking 
and study of tin individual case The patient m all likelihood, 
as in Case 2, »lav have completely foigotten the particular 
incident invol ing a foieign body, and much valuable time 
can be w^aste' in treating a sinus thought to be merely cliioni 
calh infectf 1 when in reality, foreign mattei is at the root 
of the cono fion 

A fuidh V diffeiential point is to be consideied when only 
one sini ^ appaiently is involved a piimai'^'' tumor, either 
nialign-'iit or benign, is a strong probability in the absence of 
other anus inxmlvement This can be luled out easily with 
biops , and in viexv of Case 2, a foieign body of vegetable 
nature should be carefully searched for at the same time 

SUMMARY 

1 Two unusual foi eign bodies involving the left maxiHoi’'' 
antrum are piesented, one having been piesent for 17 yeai'S) 
the other foi 28 yeais 

2 Being vegetable mattei they did not show up on X-rav 
examination 

S Each patient was symptom-free until his case presented 
as a “sinusitis” and the usual antibiotic of the time (penicil 
lin) proved to be of no avail 
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i Bacteriologicnl cRamination of one case proved tlmt the 
causative organism was resistant to penicillin, but on sensi 
tivity testing iias amenable to Achromycin-Tetracycline It 
cannot be too strongly urged that sterile teclinique and cul¬ 
turing with anerobic procedure be routine when one is deal¬ 
ing with a micro-aeropliilic apace, such ns an infected antrum 

5 A single invohed sinus should make one suspect some¬ 
thing out of the ordinary, such ns eithei a tumor, or in \ icw 
of these two cases, the presence of a foreign body, especially 
if the X ray examination is negative for an opaque substance 

6 Tlie foreign body in Case 2 gave no e\ idence of spontane¬ 
ous expulsion The patient conceivably' would never have 
known of the object had he not been subjected to Cnldwell-Luc 

7 Adequate anamnesis is absolutely essential 

I express my thanks to Dr Scott L Tarplec of Atlanta, 
Ga, for his referral of Case 1 to me and to Mr John S 
Goings of Decatur, Ga,, for making the photograplis 

REFERENCE, 

1 Kku urt Qtomu. SpontaneoUB Bipultlon ot a Forclm Body bl 
Tramtolgration Through the Na»al Wall after Twenty-eight Years. Tiir 
UvsTxMwcorc, 6o 3-7 July 1915 

28 Eighth Street, N E 



TRACHEOSTOMY SCAR REVISION 

H Clinton Davis, M D , 
Benjamin Musser, M D 
and 

L G Glasson, M D , 

Miami, Fla 


The evei-mci easing use of tiacheostomy as an adiuBctm 
medicine and suigeiy, and the lesulting lives saved, has made 
the plfysician moxe aware of the typical secondaiy intention 
seal deformities (see Figs 1, 2, 3, 4) Often the operation 
IS peifpi-med hastily foi life-saving leasons without tliought 
of_cosmetic planning When tiacheostomy is used in conjunc 
tion with other suigeiy, its lole becomes secondary, and little 
attention is diiected toward the esthetic outcome Even after 
the most careful execution of the opeiation the lesult is fre¬ 
quently spoiled by keloid foimation (see Fig 1), widening of 
the scar centrally (see Fig 2), and by adherence of the skin 
a^ platysma to the deep fascia and trachea The latter prob¬ 
lem causes an upward angulation of the wound on deglutition 
(see Fig 3), while the fonnei exhibits constant deformitv 
Suigical considerations with regard to the revision of these 
cicatricial lesions will serve as the basis of this discussion 


The patient will generally seek the physician’s help because 
of the unsightly scar, oi because of a sense of tugging wth 
each swallow Occasionally he may volunteer that the contour 
of an elevated keloid scar interferes with shaving 


Surgical correction is directed toward complete excision of 


the 


the scar witli i eapproximation of the skin margins m 
transverse manner whenever possible \Vlren the veifical com 
ponent of the scar is too great, a modified T-type repair iri 


•Dr iTusser Is now located nt Hahnemann Hospital Pl’llndelphlR ^ 
Bdltor H Note This ms recelt ed In Larj nproecope Office and accep e 
publication March 3 19o5 
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generally bring the deformity below the collnr level (see 
Fig 4) Tension on the akin flaps should be minimal Fre- 
quently wide undermining of the cutnneo-plntyaranl injer is 
necessary to mobilize sufficient skin for n satisfactory closure 
Delicate handling of tissue and plastic technique are essential 
for optimal results 



t. 

L 


FIiC ^ ^•rtlcal Bc*r with chanRe 


Tracheostomy scar revision is a hospital procedure The 
operation is always an elective one and should be performed 
in the good nsk patient only Endotracheal general anes 
thesis is strongly advised The patient is positioned on the 
operating table In the supine position with 2 smnli pillows be- 
nwth the shoulders, as in the method for thyroid surgery 
Skin preparation and draping are carried out in the routine 
manner Protective wound towels on the mcisionnl mareins 
are avoided 
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In planning the scai revision the cutaneous maigins should 
be fasluoned in such a way that the wound will have a gentle, 
upward, lateial cuiwe This will pose no pioblem if the ong 
inal incision is of the transveise vaiiety, howevei, if it is of 
the vertical type, the elipse of skin to be excised must ha\e 
moie cuiwe on its infeiioi maigin in the conversion to a 
tiansveise scai 



Fig 2 Horizontal scar n 1th keloid change. 


fat 


The incision is made thiough the skin, subcutaneous 
and platysma muscle to the underlying fascial layer Here 
the dissection can be extended in all diiections in a near 
bloodless plane Special caie is necessaiy to locate and avoi 
injury to the anterior jugulai veins because of possible air 
embolism The external jugular veins are usually too lateral 
to be tiaumatized In some instances it may be imperative o 
mobilize the superior skin flap to the hyoid bone, the infenor 
wound margin can be fieed foi a considerable distance over 
the anterior thoiax 


Diastasis of the iibbon muscles at the site of the trac ^ 
ostomy fiequentlv lesults in adherence between the platysni 
muscle and the trachea This problem is corrected by niobi> 
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zation and reapproximation of the sternohyoid muscle at the 
site of separation 

After the anesthetist removes tlie shoulder pillow the pla- 
tysma muscle is closed as a separate layer with interrupted 
sutures of fine cotton or silk. The akin is then sutured mth 
^ 0 or B-0 silk, or fine stainless steel wire No drains are 
used. Hemostasis should be absolute before closing the \v ound 



Gentle even pressure is applied to the external dressing by 
the Use of sterile mechanic's waste Cutanpous sutures are 
removed within four to five days Wound margins are then 
supported by external tape splints for an additional eight to 
ten days 

The results of tracheostomy scar revision are usually grati- 
fymg to both the patient and the surgeon Occasionally during 
the follow up period one may observe stretching of the scar 
in its midporUon (the point of greatest tension) A secondary 
revision may be required Individuals with a tendency to 
keloid formation should receive a course of X-ray therapy In 
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he immediate postreviaion penod Time Mill frequently im- 
irove the adherent type of deformity, so revision should be 
ielayed to give nature a chance 

SUMMARY 

The several varieties of common tracheostomy scar defor¬ 
mities are presented Their surgical correction is discussed 

939 duPont Building 


UNIVERSITY OF ILLINOIS ANNUAL ASSEMBLY 
IN OTOLARYNGOLOGY 

The Department of Otolaryngology, University of Illinois 
College of Medicine, announces its Annual Assembly of Oto¬ 
laryngology from September 19 through October 1, 1955 This 
Assembly veil consist of two parts 

Part I — September 19 through September 24, 1966, will 
be devoted to surgical anatomy of the head and neck, funda¬ 
mental principles of neck surgery and histopathology of the 
ear, nose and throat. This week will bo under the personal 
direction of Maurice F Snitman, M D 

Part U — September 26 through October 1, 1965, will be 
devoted entirely to lectures and panel discussion of advance¬ 
ments m otolaryngology The chairman of this section will be 
Emaneul M Skolmk, M D 

Registration is optional for one or both weeks For further 
information, address Dr Francis L Lederer, 1868 West Polk 
SL, Chicago 13, HI 



POST-GRADUATE COURSES AT 
TEMPLE UNIVERSITY 

The following Post-Graduate Couises to be given m tins 
Department duiing the cunent year 

Post-Graduate Course in Bioncho-Esophagology, June 1!- 
24, 1955, Octobei 17 - 28, 1955 

Post-Graduate Couise in Laryngology and Laryngeal Sni 
gery, September 19 - 30, 1955 

These couises are all to be given in the Department of 
Laiiyngology and Bi oncho-esophagology. Temple University 
Hospital and School of Medicine, undei the direction of Dr 
Chevaliei L Jackson and Di Charles M Noms The tuition 
fee for each couise is $250 00 Furthei information and appli 
cation blanks can be obtained fiom Di Chevalier L Jackson, 
3401 N Bioad Stieet, Philadelphia 40, Pennsylvania 


BRONCHOESOPHAGOLOGY COURSE 

The next Bronchoesophngology Course to be given by the Dm 
veisity of Ill.iiois CoUoge of Medicme is scheduled for the penod 
October 24 to November 5, 1955, under the direction of Dr Pad 
H HolingCi 

Interes+td legistrants mU please wiite directly to the Dcpsrt 
ment of Otolaryngology, University^ of Illinois College of Medianf) 
1853 West Polk Street, Chicago 12, Ilhnois 


NEW YORK EYE AND EAR INFIRMARY 
ALUMNI ASSOCIATION DINNER 

A subscription dinner honoring Edgar B Burchell, 
on tile completion of 60 years of distinguished service at me 
New York Eye and Ear Infirmary, will be given on 
1965, at the 7th Regiment Mess, 643 Park Avenue, at 6” 
Street, New YoikCity Cocktails and reception at 6 80, dmu^ 
at 7 30 P M For further infonnation write to Dr Jose^ 
Krug, Secretary-Treasuiei, Alumm Association, New 
Eye and Eai Infiimary, 218 Second Avenue, New York Cm 
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DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES 

(Qecr«tari» of tho v»tIou» ioc\ttle« »r« rtquoted to keep thii 
Infonnitlon up to date) 


AMERICAN OTOLOQICAL SOCIETY 

Preeldeot Dr 'SVm. J McNally 1WI9 Sherbrooke 8U West Montreal 
25 Canada. 

Vlce-Prealdent t>r John B Lindsay 9B0 E B9th St. Chicago B7 i» 
Secretary Treasurer Dr Lawrence U. Dolea 90 8 Ninth SL^ MlnneapoilB 
2 Minn. ^ 

Editor Librarian Dr Henry L. WllUami Mayo CUnlo Bochestor Minn 
Meeting Mount Boyal Hotel Montreal Canada, May 1112 195C 

AMERICAN LARYNQOLOQICAL ASSOCIATION 

President Bernard J McMahon 8230 Forayth BUd., Clayton 34 Mo 
First Vice-President Robert L. Ooodale 330 Dartmouth 8L Boston 

Matt 

Second Vice-President Paul H Rollngor 700 North Michigan Avo., 
Chicago IL III 

Secretary ILirry P Schenck 32C South 19tb St. Philadelphia 3 Pa 
Treaanrer Fred \V Nixon 1027 Bose Building Cletelnnrt Ohio 
Librarian, Historian and Editor Edwin N Broyles 1100 North Charles 
St. Baltimore Md. 

Meeting Mount Royal Hotel Montreal Canada. May 1966 

AMERICAN LARYNQOLOQICAL RHINOLOQICAL AND OTOLOQICAL 
SOCIETY, INC, 

President Dr Dean M Llerle Iowa City Iowa. 

Prerideat Elect Dr Percy Ireland Toronto Canada. 

Secretary Dr C Stewart Nash, 377 Alexander 8t Rochester N Y 
Meeting Mount Royal HoteL Montreal Canada May 1955 


AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHlNOLOGY 
Ohaliman Dr F W DtvUon DanriUe Pa. 

Ylce-Cbalnnui Dr Quy L. Boyden, Portend Ore. 

SecreUry Dr Hugh A. Kuhn, Hammond Ind. 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

Dr Aliamon B Rmm 7S Eort list 8t^ New York 21 N Y 
Bi^Ure Secreurj Dr WllUam U Benedict M»yo Clinic, Rcclioster 
uinn. 

Heetlns Pelmer Home Ohlcm«o BL. October 9-lB 1966 

AMERICAN BRONCHO E80PHAQOUOQ1CAL ASSOCIATION 

Hen^ 11 Ho Goodman BL, Hocheater N Y 
Johnson Putney 1719 Rlttenhonse Sqnaro PhUadel- 

Meeting 

AMERICAN BOARD OF OTOLARYNQOLOOY 
Meeting Pnlmer Hons^ Ohlcaso HU October 2-8 1965 
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AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY 


President Dr P Lambert McGannon, 14595 Madison Atb, Latorej 
9, Ohio 

Secretary Treasurer Dr Michael H Barone, 468 Delaware Ave, Biiffih 
2, N Y 

Meeting Palmer House, Chicago, IlL, October, 1955 


AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEHEKI 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 

President Dr Joseph Gilbert, 111 E 61st St, New York, N Y 
Vice President Dr Kenneth Hinderer 402 Medical Arts Bldg, PUL- 
burgh Pa 

Secretary Dr Louis Joel Felt, 66 Park Ave, New York 16, N Y 
Treasurer Dr Annand L. Caron, 36 Pleasant SL, Worchester, Mass. 


PAN AMERICAN ASSOCIATION OF OTO-RHINO LARYNGOLOGY 
AND BRONCHO ESOPHAGOLOQY 

President Dr J M Tato, Azcuenaga 235, Buenos Aires, Argentlaj. 
Executive Secretary Dr Chevalier L Jackson, 1901 Walnnt SL, Pim 
delphia 3, Pa, U S A 

Meeting Filth Pan American Congress of Oto-Rhlno-Laryngology su 
Broncho-Esophagology 

President Dr J EL Font, Medical Arts Bldg, San Juan, P R- 
Time and Place 1956, Ehierto Rico 


SIXTH INTERNATIONAL CONGRESS OF OTOLARYNGOLOGY 

President Dr Arthur W Proetz, Beaumont Bldg, SL Inula, „ 
General Secretary Dr Paul Holinger, 700 No Michigan Ave, Cmwi 
( 11 ). Ill 

Meeting Statler Hotel, Washington, D C, May 5-10, 1957 


THE PHILADELPHIA LARYNQOLOGICAL SOCIETY 

President Dr William J Hltschler 
Vice-President Dr Chevalier L Jackson 
Treasurer Dr John J O’Keefe 
Secretary Dr Joseph P Atkins 

BUstorlan Dr Herman B Cohen i rdL 

Executive Committee Dr Thomas F Furlong, Jr, Dr WiHIa® * 

Dr Harry P Schenck, Dr Benjamin H Shuster, ex-offlcio 


BALTIMORE NOSE AND THROAT SOCIETY 

Chairman Dr Albert Steiner 1308 Eutaw PI, Baltimore, Md. _ 
Secretary-Treasurer Dr Walter B Loch, 1039 No Calvert St, Maiuu. 
Maryland 


CHICAGO LARYNGOLOGICAL AND OTOLOQICAL SOCIETY 

President Dr Norman Leshln, 55 East Washington St, 

Vice President Dr Henry B Perlman, 950 Bast 69th St, Cni^s"’ 
Secretary-Treasurer Dr Stanton A Friedberg, 122 So Mlcaigaa 
Chicago, III 

Meeting First Monday of each Month, October through May 
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OTOSCLEROSIS STUDY GROUP 


PresldeBt Dr Gordon D 
SoomUry Dr Lawrence 
Meeting Palmer Honee 


Hoople 1100 Eaat Genesee SL, SjrmcuK N V 
K. Boles, Med Arts Bldg,, Minneapolis 2 Minn 
Cbicago BL, OcL 9 19BE 


CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


Prealdent Dr O C Otrlch BelleTlllo BL 
Preildent Elect Dr Phil B. McGrath Peoria BL 
Seoretarr Treaiurer Dr Allred G Bchulti Jackaonrino BL 


MISSISSIPPI VALLEY MEDICAL SOCIETY 

President Dr Arthnr B Bristow Princeton, Mo 

Secretary TTeaenrer Dr Harold Swanberg Quincy B1 

AulitEJit SecTcttry Trcuorer Dr Jtcob El. Relach Bprincfleld lU 

UeeUng 

THE SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA. 

Cbairtaan Dr John Loniao 
Vice-Chairman Dr Willard B Wallera. 

Secretary Dr Jack L. L/rlnc. 

Treasurer Dr Roiaell S Page, Jr 

Meetlnn are held on the third Tueaday ot October NoTember March 
and May 7 00 PJd. 

Place Ajiny and Nary Olnb WaablngtotL D C. 


SOUTHERN MEDICAL ASSOCIATION 
SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY 
Chairman Dr Edley H. Jonei 1301 Waahlngton 8L, Vicksburg MUs 
Ylce-Chalrman Dr K- W Coigrore 111 E. Capitol Are XJtUe Rook, Ark. 
BecreUry Dr F A, Holden, Medical Arts Bldg.. BalUmorc Md. 

Meeting 


THE VIRGINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Prealdent Dr Q B PlUHngh, ChariotteaTlllo Va. 

Pwl^nt Elect Dr H. L. MltcheB, Lexington Va. 

Vice-President Dr Marlon K. Hnmphrtee DharloUeavtUe Va. 
Secretary Treasnrer Dr L. B Sheppard 901 Medical Arts Bldg., Rich 
mend, Va. 

Spring Meeting Natural Bridge B:oteL Natural Bridge Va., May 7 8 19M 


WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Prealdent Dr James K, StewarL Wheeling W Va. 

Secretary Treasurer Dr STedertch O ReeL Charleslon W Va. 


THE LOUISIANA-MIBSISSIPPI OPHTHALMOLOQICAL 
AND OTOLARYNGOLOQICAL SOCIETY 


1 


PTMl^t Dr W L. Hughes Lsmar Lite Bldg., Jsokeon Mies 

™ ® Shrereport. La. 

Secretary Dr Edley H Jones, IJOl Washington SL, VIoksburg, Ml. . 
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NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr Cecil Swann, Asheville N C 
Secretary and Treasurer Dr Geo B Ferguson, t)urham. N Car 
Meeting Jointly with the South Carolina Society of Ophthalmology anj 
Otolaryngology, Columbia, So Car SepL 12 14, 1955 


SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Jewell McLean, Greenville, S Car 
Vice-President Dr James M Timmons, Columbia, S Car 
Secretary Treasurer Dr Roderick Macdonald, 333 East Main SL, koct 
Hill, S Car 

Meeting Jointly with North Carolina Eye, Ear, Nose and Throat Society, 
Columbia, S Car SepL 12 14, 1955 


FLORIDA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Chas C Grace, 146 King SL, SL Augustine, Fla 
President Elect Dr Jos W Taylor, 706 Franklin SL, Tampa, Fla. 
Secretary Treasurer Dr Carl S McLemore, 1217 Kuhl Ave , Orlando, Fit 


THE GREATER MIAMI EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr Ralph Klrsch 1345 N Bayshore Drive, Miami, Fla 
Vice President Dr Garland Johnson, Blount Bldg, Fort Lauderdale, Fit 
Secretary Dr James H Mendel, Jr, 7241 Red Road, Miami, Fla, 
Meeting Quarterly, at Seven Seas Restaurant, February, May, Octowr, 
and December 


DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Oscar Marchman, Jr, Dallas, Texas 
Secretary Treasurer Dr Morris F Waldman, Dallas, Texas 


LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Robert A Norene, M D 
Secretary Treasurer Leland R House, M D 

Chairman of Section on Ophthalmology Wendell C Irvine, _ 

Secretary of Section on Ophthalmology Stephen J Popovich, M 

Chairman of Section on Otolaryngology Herschel H Burston, MT 

Secretary of Section on Otolaryngology Ross A Goodcell, M D 

Place Los Angeles County Medical Association Building 1925 H 
Boulevard Los Angeles, California. , jnne 

Time 6 00 PM, first Monday of each month from September t . 
Inclusive—Otolaryngology Section 6 00 PM, first Thursday oi 
month from September to June Inclusive—Ophthalmology Sectio 
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PACIFIC COAST OTO-OPHTHALMOLOOICAL SOCIETY 


PresWenl Dr Lelind Q Hunnleutt. 98 N KTe„ P^dona ^IJf 

Btcretary Traasurar Dr Johu F Tolan, 3419 47th Are Seattle (B) Waah 
Meeting 


THE RESEARCH STUDY CLUB OF LOS ANQELE8 INC 

Hon. Chairman Dr laanc H. Jonea 63B 8 Westlake Ave.. Los Angeles 
67 Cnllt ^ 

Chairman Dr Orrlo E. GhrlsL 210 N Central Are, Olendalo Calif 
TTeasnrer Dr Pierre Yield 1930 Wllshlre Bird Los Angeles B7 Calif 
Program Chairmen 

Otolaryai;ology Dr RuaseU M Decker 66 N Madison Ave Pasadena 
1 Calit. 

Ophthalmology Dr Warren A Wilson 1930 Wllshlre DlvtL Loa An 
gelea 57 Calif 

Midwinter Clinical Convention annnall> the last tvo weeks In Januno 
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A HISTOCHEMICAL STUDY OF THE COCHLEA*t 

E Plotz, MD, 
and 

H B Perlman, M D , 

Chicago, III 

Reccnllj new mcthodt hfi\o been used to ohtain further infornin 
tion on the microscopic structure of the tfihvriiith Tlie dissecting 
niicroscoiie ond the phase contrast microscope haic been used hr 
Do Vnes' (1949) and Ilitdmg^ (1952) for the stud\ of the origin 
and insertion of the tectoriai membrane, and in Kntsnin and 
Covcll* (1953) and Engstrom ond AVersfill* (1953) for an nnnl\-sis 
of the finer cell structure of ttic organ of Corti Tlic clcetron 
m^ieroscope was cmploved lij Engstrom and 'WcrsTilP (1953) in 
their stndj of the sensorj ceils, supporting cells and nerve endings. 

0 preparation of the tissue bj- freezing and dnnng has been 
employed hi VUstrup* (1950), who esnnmicd the cuirnla and the 
rabeupular space of tlic cod. Dv means of ultromolct microscopi, 
Hambcrger and Ilvdfn' (1945) earned out iinestigntioiis on 
nuclear and c\-tocbcmicnl cliangcs of tho coclilcar nerve eells Ilisto- 
elmmieal methods showed seleclivo slaiiimg of Die otolitliic nicni 

(Wistocki and 

toerJin ? Kodioaetno sulfur (S«) mjected in rats, was 
and ^ ontoradiograiibv In tho cupula, tlie tectorial mombraiio 
0 the otolithic membrane of the utricle' (Belanger 1953) 

ot'^hrb!?'^! Instoehcmical studies of tlio cochlear duct 

and tlt/i and drjing (Gcrsh'”" 1932, 1948, Clcrsh 

_^__J^cnBon >’ 1954) Tho bat was found icrj suitable for 

“'^™psi.’’auSSEi‘'ri™‘* 0‘«'»fmBoioBr sna Anatomy Tho Unlvfr.ity 

an'lAoS'ffiia*!'' aim Puna of 

larpnbllMUo°i'p,™; '*nrnKo«cot>« ouico ana ncyeptca 
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TOcli studies for scAeial reasons 1, The internal ear is readilrrt 
mo-ved with gieat rapidity and is of such small size as to beverr 
well fixed by fieezing and dijung "Were tlie structure larger, tie 
ice cijstals whicli form during the freezing would be too large, mkI 
disraptive to the delicate structuics, foi detailed cytological amlv 
SIS 2, The bony plates of the os petiosum arc so thin in thckt 
that it IS possible to cut thin pai-affin sections of the internal eat 
■without decalcification It is furthei possible to cut pohetlielene 
glycol-embedded sections with die freezing microtome for democ- 
sti ation of lipids 3, The rapiditj’ of fixation reduces to a niuumnn 
the post-nioitem changes which take place dunng fl-^ation hr iin 
mersion in a chemical fivntnc, or e\en by perfusion 

In addition many effects of the fixatives themselves are aroidfd 
by the fieezing-diimg method employed in this study Tie 
methods of fixation usually employed ■will lesult in a mom or less 
raaiked displacement of easily soluble and highly diffusible sub¬ 
stances Poh sacebandes, proteins, lipids and enzymes are rerr yell 
piescned b^\ the iicezmg-drnng tedinique of fixation As the poly 
saccbaiide containing pioteins of the tissues nie pi'csemd mti 
oiih minimal denaturation by this method, it is possible to mate 
qualitatue studies of the solubihtv of some of these components 
by the use ot vaiious exti actives (Gersh and Catchpole,'* 1W9) 

Taiious bistocbemical staining icactions wcie employed m fln^ 
study These included the pioceduie foi poly'sacchandes, developed 
bvMcjManus'^ (1946), Lillie*'^ (1947) and Hotclilass’* ( 1948 ),mela 
chiomatic staining®, icactions foi neutial fat, plasmalogen (a fat 
with aldehyde groups) and alkaline phosphatase 


MATERIXl^ AND METHODS 

Bats (Myotis lueifugus and subspecies) caught m cares durm? 
hibemation weie used The animals weie killed by decapitation- 
The mandible was lemoved and the bulla exposed Aftei opening 
the buUa, tlie cochlea, with the vestibular apparatus, was ensih 
lifted out Tlus pTOceduic usually took one to two mmutes after 
the death of the animal 


The specimen was immediately fiozen m isopentane at 
niatelj —155°C, and latei dehvdiated m vacuo at about—30 


* Structures stained 1th toluldine blue maj appear blue 
purple The former are said to be stained orthochromatlcalll 
are said to be metachromatlc. 
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o\cr ft pcnod ot three to so\cu anrs. The trwuc wns mflltmtcd wt i 
pararm (m.p ) in \acno for 15 mmulcs nna cmheiia^ For 
V the phosphfttnso reaction, pnrarm with n melting iiomt nt 51 O 
wns used. Other gpccimcns were transferred from the inctinni 
„ tnhe to nhsolntc nleohol for one dni then to 95 percent nlcohol 
j for another daj Mter dccalcifieation in n solution of 0 5 per cent 



Fig 1 Organ of Cortl of the bat. BecUon prepared b>' the freoilng 
drTinB method, atatn*^ -with hematoi>lln-«o*tn—tSO 


h^d^ochlo^lc ocid m 80 |>er cent alcohol for about a "week they 
were embedded m celloidin 

Dccfdciflod sectiouf! embedded in celloidm were stained with 
hematoxybn-eosm and by the alcoholic periodic acid Icnkofuchsm 
method dcsenbed by Hotchkiss** (1948) Undccalcified, paraffin 
embedded secfioos were depnraflfimred with x>lol or petroleum 
ether coagulated with ahsoluto alcohol lor about 16 hours and 
stained for glycoproteins after the Hotchkiss procedure. Such sec 
tions were used for the study of the total periodic acid leukofuchsin 
rcactuo matonol Thej were compared inth other sections 
which ha\G been treated before staiiung with saliva, N/10 hjdro- 
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chloric acid and various buffeis with tlieir respective pH 
pH 2 9, 3 2, 4 2, phosphate pH 5 5, 6 0, 7 0, borate pH 89 

To deteiminc the gljeohpid fi action of the total reactnewl 
stances sections verc dcparaffimzed in peti oleum etlier, inmavi 
in equal parts of chloiofoini and methanol at 60°C for Ifioaii 
denatured in ethanol foi about 16 hours and treated k 



rip 2 Ort-nn of Corti of the bat Froien-diied atalned bi the petWl' 
acId-leukofuch*tn method of Hotchkiss—1230 

The condensed dbers of the bnsllar membrane are deeply 
inner hair cells the Delters cells and the Bhttcher s cells ebntam ^ 
kiss positice material nhlch Is e\tractable by dilute „ Lvtrri 

carious buffers and sallca The svrince of the Hensen s cells is 
hj Hotchkiss positlce filiform processes 


Hotchkiss method Poi metacliiomatie staining, the parnffia ^ 
remoied by peti oleum elhei, and the solvent was allowed to erap- 
01 ate The sections weic coveted with a few drops of OOo 
cent aqueous toluidiue blue (pH 5 6) and obseiwed diiecth 

Foi dcinonstiation of nential fat and plasraalogen the tissue >''3' 
piepared according to the method of Hack” (1952) The 
dried specimens were mfiitinted in the vacuum tube with po 
ethelene gh eol “200” for 30 minutes without breaking the I'flc”"®' 
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The tissue ^^ns then tmuBfcrrcil to “400” ,K,Ucthclcnc ghrol, nn.l 
kept nt n tcmiicrntura ol 4°C ‘^cctioiiB tick cut with n fweraug 
microtome Sudan black B uns used for the stn.m.ig of ueutral 
fat The plnsmnl rcnctiou urns earned out as desenhed In h eulgen 
and Voit” (1924) 


The calcium phosphate method ot Oomori'* (1939) uns ninilicd 
tor demonstration of the sites of alkaline phosplintnsc nahits in 
the tissue. The slides were incubated for one, three mid 12 hours. 



FlK \ BftitlftT membr^Tift of the orcari of CorU coi\) Ftox^n 

drieis itsined Sj tho HotchkiM methCM*—S. 1400 

The fiber* of the besUor membrane are Hotchkl** noeltUe and embedded 
in imall amount* of InterflbrIJJar *uh*t«nea nJiich 1* Im» dei»pl> atnlned. 
Both component* are not extractable by dilute hydrochloric add \arlou* 
buffer* ond lallva. 


RESULTS 

Knnbrann bunlam The bomlar membmuc ot tlic tower coil ot 
the cochlear duct eonsists ot two well defined rones, the inner 
rone (lona arenata) and the outer rone (ronn pcctinatn) ns seen in 
Pigs. 1 and 8 Radially arranged thick fibers run tivrougb both 
tones. All fibers of tho rona peclinnta are rndinlly arranged while 
fibers in the predominant thickening ot tlie ronn nrenatn run in 
the direction of the cochlear duct Toward the apes of the cochlea 
the thickenings of both rones disappear gradnnllj In the npjier 
coil the hasilaT merahrano is thin ond consists mainly of radially 
i arranged fibers (See Pig. 4) 

All fibers of the haailar membrane were intensely stained by 
the Hotchkiss method (^ Pigs. 2 and 3) Small amounts of inter 
t fibrillar substance were less deeply stamed After treatment wth 
, the ranons extractives no change of stninnbility of both components 
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of tlie membxane -was noted With toluidme blue the fibers ar^il 
giound substance wcie stained metachiomaticallv reddish petjii , 

I 

The seanti’’ protoplasm of the mesothebal cells on the ttai 
tympani suiface of the basiiai membrane showed a pink color I 
the Hotchkiss method 



Fig: i The lower and the upper coll of the cochlear duct o£ the b'l 
Prozen-drled stained bj the Hotchkiss method—160 

The Deltera cells are more Intenselj stained In the upper tod 
ktsB stainahle granules In the stria lascvilarles are more numerou 
upper coll 


Ligameiitum Spuale, Ltmbus Spuahs The fibem of the 
mentum spirale and the hmbus spiialis weie stained deep i 
after the Hotchkiss proceduie (See Figs 4, 5 and H) 
nective tissue cells and the ground substance were 
Hydioehloiie acid (N/10), the laiions bu&ers and sahin ' 
change tlie stainabihty ol the connective tissue components 
the sections weie incubated in a hot chloioform methanol so u 
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FlC 6- The «pir*l Uffament *nd the elria vaerujerlc* 
duct of the hat Froxen-drled stained by the llotehklss method—X 416 


The connective tUsac fibers are lnt«nfel> etalncd, the ground 
the eoonectlTe tissue cell* and the otoplaatn of the stria ^^ot^rla reveal 
a pink color This Hotchkiss positive material was not affected by dilute 
hydrochloric sold various butTers and s&llra. 



Fig 6 spiral ligament and the etrla vaitculnrls of the cochlear 

demonitrated In the ground eubatanco and the cells of 
” the cytopiaem of the atria vaecularta Connective 
tissue Oberi and nuclei are plasmal negative N-vonocuvo 
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a %er} slight deciease of stamabihtj of the giound substance to 
noted The fibious stiuctuie of the bgamentum spirale and th 
limbus spiiahs appealed leddish-puiple, tlie cells and the grcml 
substance more puiple aftei metachroniatic staining "While tb 
thick fibere weie plasmal negatne, the giound substance and tit 
connectn^c tissue cells of the bgamentum spiiale weie plasmal poa 
ti\e (See Pig 6) Compaiablc components of the limbus spirak 
weie less intensely stained foi plasmal 

The “Huschke’s teeth”, consisting mainly of condensed fibers, 
stained deep red by the Hotchkiss method (See Pigs 7 and 8) Tit 
c^ toplasni of the epithelial cells of the limbus spiralis, which con¬ 
tinue 111 the inner sulcus cells, did not stain by the Hotchkiss or 
by the plasmal leaction 

The Sensoiy Cells of the Oigayi of Cortt The outer hair cells 
with then cuticles w'cic not stained bj the Hotchkiss method, tolm 
dine blue for metachioniasia, the plasmal oi phosphatase reactions. 
The letieulai membiane was also negative, howeier, the cytoplann 
of the innei haii cells revealed a pale pink color bi the Hotchk® 
method (See Pigs 2 and 10) Aftei immeision m chloroform 
methanol a decrease in stainabilitA w’us not noted, but the pmi 
Hotchkiss stain could not be observed when the sections were pre 
tieated with N/10 hA'diochloiic acid, the vaiious buffers and saliva 
before oi aftei alcohobc denaturation 

The cj^oplasm of the innei hair cells stained veiy family by the 
plasmal leaction lletacliromasia and alkabne phosphatase actintv 
were not apparent in the inner hau cells 

Siqypoitmg Cells, Bottcher’s Cells, Inner and Ontei Sulc^i^ Cells 
The cjToplasm of the Deiters’ and Bottchei’s cells stained pmkbv 
the Hotchkiss method (See Pigs 2 and 10) The stam was more 
intense in the cells of the upper coil of the cochlear duct (SeeFifi 
4) After treatment with the various extractives the cytoplasm of 
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Fir 7 HuMhke* te^lh of ibe UmbUB uptnvUB (bat) Iroiun dried 
HotchKlM rorlhoA—V SOO 



PlK S HuBchKe • tef*th of th« llmbu* aplnijli (bat) Froxen dried. 
HotcnklM method— 92i Hutchko 0 teeth oonilit mainly of condensed 
deeply stained fibers. 


those cclLi (jould not be irtained Mctochromaaia was not obaorred 
in these eclls. “When Hookas method for plaamalogen wns nsed, the 
cytoplasm of the Deitera^ and Bottcher'a cella stained famth The 
other supporting colls, as well os the inner and outer sulcus cells, 
did not exhibit a posUnc 1 ‘eaction with the histochoraicfll reactions 
employed in this study The outer sulinis cells in tlie upper coil 
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Fie 9 Membrana tectorla (bat) Frozen-dried Hotchkiss methoJ- 
X 1625 

The fibers are intenselj stained the interfibrillar substance » 

pink color The membrane is attached to the \estlbular Up of the limMi 
spiralis b> a deeply stained homogenous substance 



Fig 10 
X 1135 


Membrana tectorla (bat) 


Frozen-dried Hotchkiss nieth 


Note marginal network ( Randfasernetz ) on the upper of t*"* 

membrane and Hotchkiss positi\e filiform processes on the sur 
Hensen s cells 
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protmdcd into the conucctnc tisstie ot tlic spirnl lipamcnt in n few 
sections (Sec Fig 15) 

Mmhrann Tcdonn The immcroas fibcni ot the tectorial metn 
brouc were dcciilv stained hv the Botdihiaa method nnd were 
separated by pink staining material (Sec "Pig 9) Tlic larious 
tmctiics did not alter this pattern ot slaimng TIic fibers gn\c an 
intense metacliromatic reaction with toluidiiie litiie (reddisli 
purple), while the material between them appeared purjile In 
contrast to the spiral ligament and the limbus spiralis the inter 
fibnilar material ot tho tectorial membrane was ncgntiic tor pins 
malogcn and was only i cn foiutlr stained w ith cosin 

The general direction ot the fibers ot the mcmbrniic Is radial 
to the axis of the cochlea noth a marked donation towards its loner 
surface. Approaching the lower surface the fibers bend in the 
radial direction Bmnehes follon the same general direction. The 
fibers are condensed at tho limbal portion of the membrane The 
hmhal portion is attached to tho undcrliing cpitholml cells ot tho 
limhns by a homogenons material stniucd rod bj tlie Hotciikiss 
method and reddish purple with toluidmo bine for mctacliromnsia 

Tho teetorial morahranc was attached \nth its lower surtaeo to 
the organ of CortL A marginal network ("Rnudfasemetz” ot 
Dcitens) was seen in nearly all sections, and had the same staining 
quahtics as the fibers of the membrane (See Fig 10) It coTCred 
mostl} one third to one half ot the upper surinco of the membrane 
(“npper surfaec” extending from the outer margin to tho lesti 
bnlar lip of tho hmhus spirabs) Hotclikias posituc filiform pro 
cesses with the same staining features ns tho marginal network were 
seen on the snrtnco ot tho Henson s cells (Sec Pigs. 2 and 10) In 
some instances a pink reddisli stnpe eovored tho surtaeo ot the 
Outer sulcus cells and the surface ot a lajer ot two or three inner 
snleus cells adjacent to the organ of Corti. 

Sina Vascidaru The odoplasm of tlie stria cells stnuied pink 
when the Hotclildss method was applied (Seo Pig 11) Hotchkiss 
hositvYc, Tory thin threads m the axial direction of the cells were 
preset in the evtopiasm Small grannies stnuied mtcusely after 
tho Hotchlass procedure and exhibited metachromasia They were 
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FI& 11 Stria \a«culnrl8 of the lower coll of the cochlear duct (bat) 
Frozen-dried Hotchkiss method—X 1035 

OnlN a few HotchkiB<» stainable granules are seen In the cjtoplaama of 
the stria cells The fibers In the connectlxe tissue adjacent to the ftna 
\a8cularls stain deep red 





Fig 12 Stria \aBcuIarIs of the upper coll of the cochlear duct (bat) 
Frozen-dried Hotchkiss method—X 940 

Note agerregatlons of the Hotchkiss stalnable granules close 
surface of the cells and the sharpU defined basement membranes n 
the capillaries 


visible mostly m the uppei half of the cells around the nu eii 
which are localized closely undei the free suifaee of the epithebun- 
The giauules were most numerous in the upper coil of the coc 
duet (See Fig 12) 



PLOTZ t PERLMAN STUD1 OF COCHLEA 


308 



PIff 11 Cochlear duct of the but ProxonHJrled, undocolclflcd alkaline 
phojphatue reaction—\ 400 

Poaittso phoarhntnao reaction In the iwaal part of the alrla vnacularJe 
adjooent to the connectUe tiMue. In the control w llhout jrljcorol phot 
pbate the cella of the atria raacularta wore unstained 
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Figr 15 Outer sulcuft cells In the upper coll of the cochlear duct (bat) 
Frozen-dried Hotchkiss method—X 1075 


Note pale staining* cells protruding in the connective tissue of the splr^ 
llgrament 


The Hotchkiss positive mnteiial in tJie stiia lasciilaris was not 
extractable with dilute hydiochloric acid, the larious buffei's and 
saliva The cytoplasm of the cells revealed a lather strong reaction 
for plasmalogen (See Fig 6) When the alkaline phosphatase w 
action was applied, incubation of the slides for one hour, ns well as 
foi thiee and twelve hours, showed a positive leaction ui the basal 
part of the stiia vasciilaiis without major changes in its localization 
dining the vaiious incubation periods (See Fig 13) 

The Hotchkiss procedure reiealed verw sharply defined basement 
membranes around the capillaries of the stiia vascularis (See Fig 
12) The membranes were not affected by the larious extractii^ 
Yellou-bioivnish pigment granules were found irregularly dis 
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tnbuted in the stria vnsculnng. A laicr of small epithelial cells 
between the stnn and the notehlciss negatiic outer sulcus cells 
stained verj similar to the stria epithelium 

lic!$si\tr $ Membrane Tlic cvtoplasm of the epithelial cells of 
Keissncr s membrane stniiicil pink b\ the Hotchkiss mcthixl (Sec 
Firs. 4 and 14) The scantv e'ioplusui of the mcsothclinl cells 
was similarlj stnmcd Nunicrons niiiiutc praiiules stained intcnsclv 
red by the pcnodic acid Icilkotuclisin reaction and CTliihitnig nietn 
chromnaia were found in the cytoplasm of the epithcluil cells (Sec 
Fir 14) These granules wero more trequenth seen in the rcRions 
of Insertion of the membrane After treatment with N/10 Indro- 
chloric acid, the ranous buffers ond snliMi, the Hotchkiss jioaititc 
material in the membrane, did not change in stnmnbilili When 
the plnsmol reaction was earned out, the cjUnplnsm of the epi 
thelial cells stained faintly Small vacuoles of various sixes ncrc 
oceasionall} observed in tlic cytoplasm of the epithelial cells. Ijipids 
wore not demonstrated m these cells. Pigment granules similar to 
those m the stria vascularis were found in vnrjnug amounts in 
the epithclmm. 

A homogenous basement membrane separating the epithelial cells 
from the mesothclial cells was lutcuselv stnuied after the Hotchkiss 
procedure The stnmabitity was not altered bj dilute hjdrodilorie 
acid the vanous buffers and saliva 

DISCUSSION 

According to Gersh and Cotcbpolc“ (1949) variations in the 
consistcuev of ground substance are responsible for its plasticitj 
The frccxingdmng method of fixation permits qualitative studies 
of the solnbibty of some glycoprotcm components at the micro 
scopic level. 'When tested with dUutc hj drochlonc acid and buffers 
of diflenng pH, the glvcoprotem of the connective tissue of the 
spiral bgamont and the hmbus spumlis and of the tcctonal nnd 
Reissncr s membrane was not affected These features indicate tliat 
the ground substance is firm and highly aggregated 

Cortam classes of lipids like kommn lecithin phosphatide and 
others maj give a positive pcnodic acid leukofuchsin reaction. 
(Hack cited by Gersh and Catchpolc** 1949) There was a shght 
decrease of stainabibtj of the ground substance in the spiral liga 



306 


PLOTZ & PERLMAN STUDY OP COCHLEA 


ment and the hmbus spiralis nftei incubation of the sections a i 
hot chloroform-methanol solution which indicates that some lipii 
of the varieties mentioned maA be present m these sites. Th 
ground substance of these stnicturcs was stained bj Hack’s mctW 
for visualizing plasmalogen, indicating the pi esence of acctnl pW 
phatides of unknown tj*pe 

The tectorial membrane is desciibed as eontaiiiing a gelntinira! 
substance of jellr-like nature, rich in water (Kolmer^'* 1927) Tin 
specific grants is lelativch low (Haidesti’* 1915) Tht 
Hotchkiss pioeedure reiealed a stronglj positive reaction of its 
fibers, and the interfibiillar substance uns stained pink As the 
stainabilitj was not affected bi the evtiactnes, it is suggested that 
the gljeopiotem oi the teetoiial inembiane is highlj aggregated 
Plasmalogen was not found in the mterfibiillai substance of (if 
tcctonal membrane In contiast to the spiial ligament and the 
limbus spiialis cosin stained the giound substance onh ven 
slighth These findings indicate a maiked diffei'cnce ot the cheni 
ical composition bctu een the Hotchkiss positive luatenal of the 
tcctonal membrane and that of the spiial ligament and the lunb". 
spiralis 

The expeiiments of Wisloeki and Ladmaii® (1954) did not sng 
gest a sulfated mucopoh saccharide as a component of the tcctorul 
membrane A moderate leaction foi protcin-bound snlfhvdrvl awl 
disulfide gioups was lepoited bi these authors Bdlanger’ (1953) 
who injected ladioactne sulfui m immatuie lats, found a high 
concentration ol S”'’ in the tcctonal niembianc indicating the 
sjTithesis of an oigaiiic sulfur compound Wlicn stained with tola 
idine blue, metachromasia of the fibei-s and the inteifibriUni sab- 
stance ot the tcctonal niembinne was obseiied in our evpennieaK 
Until receiitlv metachromasia was believed to be specific for the 
piescnce of sulinne esters of large molecular size Jlichnehr 
(1947) proposed that highl-i polvmenzed caibohvdiates prodnec 
metachromatic effects b^ \irtue of then car bowl groups Btlangei' 
(1953), using immature rats as cvpenmental animals, reported t e 
persistence of metachiomnsia in the tcctonal mcmbianc after mca 
bntion of the slides with hyaluioiudase 

In oui studA the tectonal membrane was attached with its 
surface to the oigan of Coiti Its insertion has been the subj« 
of control ersial opinions Using phase contrast mieroscopi 
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Vnc 3 ' (1949), Hildmg" (1952), KntUBki niul ConcU* (1953) ottered 
some e\ndcnce that the mnrginnl network (“Ilnndtasemctj;’' of Dm 
ters) oTOtillj covers the Hensen's celts but is tom loose during tlie 
prcpnmtion oC the tissue and thrown back on tbo upper Burtneo 
ot the tectonnl membrane Onr sections sbonwl that the marginal 
notwotk and the small fllilorm processes on the surlaec ol the 
Hensen’s colls had the same staining properties when subjected 
to the Hotchkiss procedure. This llnding maj be regarded ns 
support for the opinion that the teelonal mcnihrunc is attnehed to 
the Hensen’s ecUa in viio 

According to Hold” (192G), Kolrncr^ (1920) and others the 
Umbal portion ot the tectorial niembrano is attnehed to the iinderh 
mg cpithchal cells by a cement substance. This substance has the 
same staining properties ns the marginal network ot tho nicmbiwic 
and tho fllitorm processes on the Hensen’s cells. 

Tho stna vascularis is gencrallt lieliciod to secrete the endo 
Ivmph, or at least to produce certain snbstonecs which pass into 
the cndolvmph Tho close relationship between the cinthclinl eclls 
and tho capillaries suggest a seercton actjvili Morphologienl 
findings (Ton Fienandt and Saxtn * 193G), pharmacological ex 
penments with atorvl (llijamoto”” 1931, 1032 Oscni ’ 1937, 
HBcdi” 1951) and pathological obscnations in eases ot angio¬ 
sclerotic inner car degcnomtiou (Saxtn” 1951) are regarded ns 
' support lor this assumption 

Our stnd) revealed certain histochcmicnl features of the stria 
vascularis which were quite different from those of other epithelial 
cells ot the cochlear duct In contrasl to the HotehlcLss positiio 
material in the Dcitcrs' and Botlchcr’s cells the substances in tho 
stria cells were not extractable with dilute In drochlonc acid, various 
> buffers and saliva. Hotchkiss stninable grenulcs, rescaling mota 
I chromnsiB were more frequently scon in tho vicinity of the nuclei 
localired closely under the free surface and at the surface itself 

1 

The most striking difference between tbc stria eclis and tho other 
epithelial cells wes apparent when the reaction for alkaline phos 
phntase was applied. Sites of phosphatase aetinty were found in 
the bcral part of the stna vascularis. It wa-s not possible to decide 
I' if tho reactive material was localiicd only in the small, star like 
deeper” cells ot tho pseudo-stratifled stna epithelium (Iwata" 
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1924) The sites of actinty i\eie obvioTisly unrelated to the capi 
lanes of the stria, as they were demonstrated m the opposite polt 
of the epithhum adjacent to the connective tissue of the spiril 
hgament Connective tissue is known to he involved in the stonp 
and tiansport of metabolites It may be suggested that phosphate 
esters passing fiom tlie connective tissue into the stria vascalara 
aie hydiolized by the alkabne phosphatase found in the basal pait 
of the stiia cells 

According to Yon Fienandt and Sa\en“^ (1936) and Saien® 
(1951) the cells of the sulcus spiralis evternus aie partly responsi 
ble for the reabsorption of the endolymph and tor the removal of 
breakdown pioducts of the cochlear duct The outer sulcus cdh 
are desciibed as being pionded with long protoplasmic proeesss 
extending into the connective tissue of the spiral ligament and ms'' 
function as phagocytic groups (Von Fienandt and Sa\en*' 193G) 
Only in a few sections were cells similar to those as described bj 
Sasen-" (1951) seen m the codileai duct of the bat The histo- 
chemical leactions foi glycopiotein, plasmalogen and alkaline phos¬ 
phatase weie consistently negative in the outei sulcus cells 

Kolmei“= (1911) and Iwata” (1925) assumed a functional differ 
euce between the outer and innei haii cells because of their distind 
moiphological diffidences The outei haii cells did not stam wth 
histochemical reactions foi glycopiotem, plasmalogen, neutral fat 
and alkaline phosphatase, however, the inner hair cells stained 
pmk by the Hotclikiss method The Hotchkiss stauied materia! 
was leadilj extracted with dilute hydrocliloiic acid, the vanoas 
buffers and sahva In contiast to the negative finding m the outer 
hail cells, the cytoplasm of the inner han cells contamed plasma 
logen 

It has been proposed by Bngstiom and Wei’sall’^ (1953) that 
the Deiteis’ and Hensen’s cells may be regarded as a nutritive m 
system foi the sensory cells of the oigan of Corti In contrast to 
the other supporting cells, only the Deiteis’ cells stained after t e 
Hotchkiss piocedme The solubility tests indicate the presence o a 
readily soluble glycopiotein or polysaccharide similar to that foun 
m the mnei han cells These substances stained more mtensely u* 
the upper coil of the codilear duct than m the lower cod. Suiular y 
it IS interesting that gljcogen found in the stria cells of the huma® 
fetus IS still visible in the stiia epithelium of the upper cod w on 
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this rotstnncc has nlrcnd^ disappeared from the epithelium of the 
lower coil of tlic cochlear duct (Kolmcr” 1926) 

Using electron mlcroscop^ Engstrom and 'Wcrsilll” (1953) do 
senhed a “rich sr-stem of minute filiform processes” on the outer 
surface of the Hensen's cells and the phalnns of the Dcitcrs' cells. 
They compared this structure with the slrmtcd liorder of the in 
tcstinc which w regarded as a highU differentiated rcsorptivc 
organ The striated border of the intestine, ns well ns of the prox 
imnl tubules of the kidney, exhibits a strong alkaline phosphatase 
reaction but no phosphatase nctiiJt)’ was obsened in the surface 
region of the Henson’s eclla in our experiments. 

Kolmer” (I92G) reported globules of neutral fat in the llciiseii’s 
t cells of some maromals (guinea pig and sguirrcl) and oceasioiinllv 
in humans Katsuki and CotclU (1953) using jihosc contrast 
microscopy found highly rcfractilc bodies of tan mg sue m the 
Henson’s cells of the guinea pig, but tlio authors doubt thnt all 
1 these globules contain fat In our stndt the histoclicmieal reaction 
for neutral fat and plasmalogen was negntiie 111 the Ucn-seii’s 
1 cells of hibernating bats. 

The Bottehcr’s cells reicaled the same histochcniical reactions 
os the Dcitcrs’ cells. The outer sulcus cells which co\cr the 
BBttchcr's cells did not exhibit histochcmicnl reactions by methods 
/ cmplojcd in this studi Tlic physiological role of the Bottclier’s 
cells IS as yet unknown 

' In all those epithelial eclla roicahng a positive Hotchkiss reaction 
(stria cells, Deiters cells, Bottcher's cells inner hair cells) plasma 
logon was found also According to Hack'' (192.5) plasmalogcns 
may bo considered ns metabolites linked together by low energy 
bonds These bonds can be broken to release substances which 
may thereby become availnhlc in metabolic processes. 

According to tVolS (quoted b\ Engstrom and 'Wcrsdll ‘ 1953) 
(’ tho fibers of the outer pillar etlls originate from fibers of the 
»' basilar membrane Engstrom and AVcrslllH (1953) did not find 
- ant connection between tho fibers of the pillar cells and those of 
tho basilar membrane using the clcetron microscope The Hotchkass 
method and roctaehromatic staining rcrealed a positiic reaction of 
tho fibers of the basilar membrane The fibers of the pillar cells 
*1 howei er were ncgntii e. ’ 
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1924) The sites of actmtr were ohvnonsh unrelated to the capil 
lanes of the stria, as thev -were demonstrated in the opposite pole 
of the epithlium adjacent to the connects e tissue of the spiral 
ligament Connectne tissue is knoirn to he in\ol\ed m the storage 
and transport of metabolites It ma^ be suggested that phosphate 
esters passing from the conncctiie tissue into the stria vascularis 
are hidrolized bv the alkabnc phosphatase found in the basal part 
of the stria cells 

According to Yon Fienaiidt and Sa\cn"' (1936) and Sa\en- 
(1951) the cells of the sulcus spirabs ext emus arc partlv responsi 
ble for the reabsoiption of the endoK-mph and for the removal of 
breakdovm products of the coclilear dnet The outer sulcus cells 
are described as being provided with long protoplasmic process^ 
extending into the connective tissue of the spiral ligament and mav 
function as phagoevtic groups (Yon Fienandt and Saxtir' 1936) 
Onh in a few sections were cells similar to those as described bv 
Saxen-' (1951) seen in the cochlear duct of the bat The histo- 
chemical reactions foi gl\ coprotcm plasmalogen and alknbne phos¬ 
phatase were consistentlv ncgatiie in the outei sulcus cells 

Kolmer^ (1911) end Inata“ (1925) a'isumcd a functional differ 
eiice between the outer and inner hair cells because of their distinct 
moi-phological diftcrences The outer hair cells did not stain with 
histocheniical reactions for gl\ eoprotcin, plasmalogen, neutral fat 
and alkaline phosphatase howevei the inner hair ccUs stained 
pink bv the Hotchkiss method The Hotchkiss stained material 
was readih extracted with dilute hAdrochlone acid, the vanous 
buftcrs and sabia In contiast to the negatnc finding in the outer 
hail cells, the cvtoplasm of the inner hair cells contained plasma 
logeii 

It has been pioposcd bv Engstiom and 'WersalP^ (1953) that 
the Deitcrs and Henscii s cells mac be regarded as a nutritne aid 
svstem foi the seiisoiw cells of the organ ot Corti In contrast to 
the other supporting cells onh the Deiters cells stained after the 
Hotchkiss pioceduic The solubibtv tests indicate the presence of a 
leadilv soluble ghcoprotein or poh saccharide similar to that lound 
m the mner ban cells These substances stained more mteuselv in 
the upper coil of the cochleai duct than m the lower coil Smiilarlv, 
it IS mterestmg that gh cogen lound in the stna cells of the human 
tetus is still visible in the stria epithelium of the upper coil when 



PLOTZ £ PERLMAN STUD^ OF COCHLEA 


809 


this rabatnnco hns alrcndj disappeared from the epithelium of the 
lower coil of the cochlear duct (IColmor" 192G) 

UsiiiR electron microscopi Kupstrom and Wcrslill'* (1953) de 
Bcnbcd a “rich sj-stem of minute filiform processes” on the outer 
surface of the Uensen’s cells and the phalan'c of the Dclters’ cells 
Thci comiiarcd this stmcliiro inth the striated border of the in 
testino which is regarded as a highli ditlcrcntiatcd rcsorptivc 
organ The striated border of the intcsliiio, ns well ns of the proi 
imnl tnbnlcs of the kidnei, c'tliibils a strong nlknline phosiihntnsc 
reaction, but no phosphatase acthjtj «ns obsened in the surface 
region of the Ilcnscn’s cells m our espenments. 

Kolmer®’ (1920) reported globules of iiciitml fat in the Ilcnscn’s 
cells of some mammals (giiincn ing and squirrel) and oeensionallv 
in humans. Katsiikl and CoiclP (1953) using phn.se contrast 
microscopi found higlilj rcfrnctilo bodies of inning sire in the 
Henson’s cells of the guinea (iig, but the authors doubt that all 
these globules contain fat In our studs the histochcmical reaction 
for ncntrnl fat and plnsmalogcn sins negntise in the Ilcnscn’s 
cclLs of hibernating bats 

'Tho Bottchcr 8 cells rescaled the same histoehemical reactions 
as tho Dcitcrs' cells The outer sulcus cells sihnli coscr the 
Boftchor’s cclbi did not exhibit histochcmical reactions bs methods 
cmplojcd in this studs The ptis’siologicnl rOlo of the Bottchcr s 
cells is as set unknosvn 

In all those epithelial cells rescaling a positive notchkiss reaction 
(stna ccUs, Dcitors’ cells, Bottchcr s cells, inner hair cclbi) plasma 
logen sens found, also According to Ilnck'' (1926) plnsmalogcns 
may be considered ns metabolites linked together bj loss energy 
bonds. These bonds can be broken to release substances which 
mas therebj become asailablc in metabolic processes. 

According to 'Wolff (quoted by Engstrom and WersJlll,* 1953) 
the fibers of the outer pillar cells originate from fibers of tho 
basilar mcmbmiie Engstrom and WcrsUll" (1953) did not find 
any connection betsveen the fibers of tho pillar cells and those of 
tho basilar membrane using tho electron microscope. The Hotchkiss 
method and metnchromntic staining rescaled a positive reaction of 
the fibers of the basilar membrane The fibers of the pUlnr cells, 
however wero negative 
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In Eeissnex s membiaue, the memhrana propiia was dcsciihed 
by Gottstein^= (1872) as scpaiatmg the epithebal colls from the 
mesotlielial cells In the bat, this membrane is verv tliin It 
stained intensely b-\ the Hotdikiss method and was not exiractablc 
with dilute Indiochloiic acid, \aiious buffci’s and sah^a 

Granules apparently containuig ghcopiotcins were seen iniarv 
mg amounts in the epithelial cells of Ecissncr’s membrane 

SUMMARY 

1 The cochlea of bats caught duiing hibeiiintioii yas found to 
be siutable foi detailed morphological and lustocliemical studi after 
fixation bv freezing and di\ing The histochemical methods in 
eluded the Hotchlass pioccdmc (yuth solubiht\ tests), meta 
chiomasia, and staiiuiig pioceduics Joi alkaline phosphatase, neu 
tial fat and plasmalogen 

2 Coiiiiectiyc tissue fiber’s weic deeph stained b^ the Hotchkiss 
procedure The ground substance of the basilar membrane, the 
ligamentum spiiale and the limbus spiralis contained ren insoluble 
glycopioteins Plasmalogen was found in the ground substance 
of the conncctnc tissue of the spnal bgament and the limbus 
spiralis 

3 The outer hair colls of the organ of Coiti were not stamed 
br the histochemical metliods eniplorcd A water-soluble Hotclitass 
positue substance and plasmalogen yeie found m the inner hair 
cells 

J Compounds apparciith similar to those found in the inner 
hair cells yeic present in the Deiteis’ and Bottchei’s cells The 
other supporting cells as yell ns the inner and outer sulcus cells 
yere on the other hand, negatne hr the histochemical methods 
emplor ed 

a The fibers ot the tectorial membiane stained deeply with the 
Hotchkiss method, but no plasmalogen yas found theic A marginal 
netyoik leactmg histoehemicalh hke the fibers of the membrane 
was seen in neaih all sections Hotchkiss positne filiform processes 
with the same staining teatriies as the marginal netyoik and the 
fibers, were obseired on the surface of'the Hensen’s cells 

6 Hotchkiss positiye granules exhibiting metachiomasia were 
demonstrated in the pink stained crdoplasm of the stria epitlichuni 
The Hotchkiss positiye mateiial in the stiia cells was not extractable 
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with N/10 Indrochlono ncid, buffers of \anous pH ond siibvn 
The odoplasm of the cells rcicnlcd n positiic reaction for plasma 
logen Alkaline phosphatase actmtj was found in the basal part 
of the etna rascularis. 

7 Hotchkiss positne granules exhibiting nictnchromnsia were 
found in the cytoplasm of the epithcbal cells of Ecissncr s nicni 
branc The membmna jiropria stainwl jntcnsel} b\ the periodic 
acid Icukofuchsin reaction and was not extractable b\ the reagents 
cmploj cd 

Acknowledomen’t AVc are indebted to Prof I Gcrsli of the 
Department of Aiiatomj, the Unnersit\ of Chicago for Ins giiid 
anco 111 this work. 
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DIFFUSE EXTERNAL OTITIS PATHOGENESIS 
AND TREATMENT No 2.*t 

Ben H. Sentueia, M D , 

St, Louis, Mo 

In a previous report* based on clinical and pathological 
data available at that time, a new concept of the pathogenesis 
of diffuse external ohtis was presented On the basis of this 
concept, certain general and specific principles of therapy 
were enumerated In the ensuing five years, further path¬ 
ological and clinical data have accumulated It is my purpose 
to modify the onginal concept in view of these developments 

An important contribution found in a review of the litera¬ 
ture IS that of Collins • This study described an evaluation of 
the effect of water, higli temperatures and humidity on the 
skin of the external auditory canal Pertinent observations 
were made, using human volunteers, on the distribution of 
eccnne sweat glands around the external ear The author con 
eluded that an accumulation of sweat in the ear canal was 
probably not a factor in the production of otitis externa in 
hot climates The works of O’Biien,’ Shelley,* Lobitz* and 
Sulzberger and his associates*' are concerned with the physi 
ology and pathology of sweat glands and have been helpful in 
formulating our opinions 

It IS important to appreciate the manner in which the 
healthy skin of the ear canal functions, in order to under¬ 
stand the pathological changes w hich occur in diffuse external 
otitis, therefore, let us examine the anatomy and histology of 
the external ear For purposes of this presentation, we may 
consider the external ear as divided into two parts 1 The 
auricle and the periauricular skin, and 2 The external audi¬ 
tory canal and the tympanic membrane 

Prom D*r«irtment» of Otolarrniiolocy of ^\aJhincton Unlverilty School 
of MedJoln* and Jewish Hoipltah St. Louis. Mo 

t Read at the lleetlnjc of the Middle Section. American Larynffolofflcal 
Rhlnoloclcal and Otolofflcnl Moiety Detroit, JUch., Jan. ^4 10S5 

KdUor’e Note Thin me. received In Laimgoaoope Office and accepted for 
publication March 4 1965 
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The auricle and external auditory canal show gieat indi 
vidual vaiiations in size and shape In some cases, the tra- 
(lus and antitiagus form a maiked obstiuction at the entrance 
of the ear canal, while the long axes of the two canals form 
an obtuse angle Some lumina aie wide and straight without 
any constiiction and thus allow easy access to fluids, while 
others aie naiioiv and piesent cui vatuies which seiwe to make 
the entiance oi lemoval of fluids difficult 

The external auditoiy canal is composed of a a cartilagi¬ 
nous canal and h a bony canal The cartilaginous canal is pli¬ 
able and flexible as a lesult of the stiucture of the caitilage 
and the veitical fissuies of Santorini in the anteiioi wall 
The nariowest part of the eai canal, the isthmus, is formed 
by the maiked convexity of the floor and anteiioi wall of the 
osseous canal and lies just medial to the junction of the osse¬ 
ous and cai-tilaginous portions The canal widens abiuptly 
at the dium to foim the sulcus of the tympanic membiane. 

The skin of the auiicle is provided with a distinct subcu¬ 
taneous layer on its posterior convex surface only It carries 
a few small hairs with sebaceous glands of considerable size 
These are particularly evident in the concha The sweat 
glands are of the ecciine type, and the largest concentration 
of these glands is found in the pieauiicular region and in the 
postaui icular skin along the hairline and dorni into the mas¬ 
toid process and neck ^ 

The skin lining the cai'tilaginous portion of the exteial 
auditoiy canal is thicker than that lining the osseous portion, 
shows very little subcutaneous tissue, and is firmly attached 
to the pel ichondi lum Theie is a fairly well maiked layei of 
stiatum coineum and definite papillae may be visualized No 
ecciine glands can be obseiwed in histological preparations*" 
or in sweating experimentsThe sebaceous glands attached 
to the hail follicles are exceptionally large, and most of the 
apocrine glands maj be seen draining into the apo-pilo-seba- 
ceous units In the osseous canal the skin is thin and ad¬ 
heres to the penosteum There is an absence of papillae, little 
del mis and no subcutaneous tissue Apocrine and sebaceous 
glands are laiely found 
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Let us consider tlie iustologj of these epidermal glands The 
sebaceous glands he superficial m the dermis and consist of 
multilobulated grape-like glands, all of them opening through 
short excretory ducts into the lumen of the hair foUicle (fol¬ 
licular canal) The excretor> ducts are lined bv stratified 
squamous epithelium, which is contmuous with the external 
root sheath of the hair follicle and with the Malpighian la>er 
of the epidermis Most of the polyhedral cells making up the 
alveoli of the sebaceous glands are filled with fat droplets 
As one progresses towards the duct, the nuclei aie seen to 
shrink and then disappear as the cells break down into the 
fatty detritus which forms the sebum and which ultimately 
mixes the apocrine secretion and the homy exfoliated protein¬ 
like scales in the follicular canal 

Tliere is no direct evidence for a secretory innervation of 
the sebaceous glands at the present time It lias been pro¬ 
posed that emotional tensions increase sebaceous gland ac¬ 
tivity by way of direct nervous stimulation’ It has been 
further suggested on the basis of morphological data that the 
sebaceous glands are supplied by nerves which form a plexus 
on the basement membrane of the glands, but there is no 
proof that these unmyelinated fibers actuallv enter the paren¬ 
chyma or that they stimulate glandular activity 

It has been reported that sebaceous gland activity is influ¬ 
enced by various factors such as the chemical composition of 
the secretion,'”* atmospheric temperature etc The melting 
point of sebum is around 30" C at higher temperatures the 
sebum is liquid, while at low temperatures it is solid and hard 
When fatty acids prevail in tlie mixture the melting point is 
low, it IS high when the mixture contains cholesterol and wax 
alcohols Various investigators’'” have stated that tlie main 
factor influencing the spi-ead of sebum is moisture on the skin 
surface The spread is said to be 140 times greater on moist 
skin than on dry skin This would permit tlie sebum to wash 
away on hot humid days leaving the surface vulnerable to 
maceration and infection 

The apocnne glands are located most abundantly in the 
skin of the second and third quarters of the external auditory 
canal and according to von Troltsch” extend along the su- 
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peiior ^\all almost to the tympanic membrane Alzheimer" 
reported a gi eat concentration of apocrine glands both on the 
supeiioi and infeiioi walls The apocrine glands develop as 
outgroi\i;hs of the outei sheath of the hair follicles (in con 
trast to the eccrine sweat glands which develop as direct 
doimward projections from the epidermis) In human ear 
canals the highest peicentage of the apocnne excietory ducts 
open into the folliculai canal while a small peicentage of these 
glands open independently upon the surface of the stan of 
the ear canal»“ 

As shown by Shelley and Hurley in obseiwations on axillaiy 
apocnne glands/■* apocnne sweat is a milky whitish oi gray¬ 
ish, sometimes yellowish secietion, which forms a light colored 
cone ovei the poial surface It takes the foim of an adherent 
cap which then spieads ovei the perifollicular ^kin in a thin 
film Autonomic inneivation is easily demonstrable After 
painful stimuli, the local injection of epinephrine, or intense 
emotional reactions, a droplet may appear after a latent pe¬ 
riod of 15 seconds oi more Once a droplet has been secieted, 
apocnne function ceases foi several houis, and further stimu¬ 
lation IS ineffective Apocnne glands do not appear to re¬ 
spond to thermal stimulation 

It seems cleai that these glands have an important role in 
washing the moie viscid sebum from the hair follicle and 
mixing with it to foim an adherent protective surface coating 
It IS woitli emphasizing, as presented by Rothmarf“ that the 
stratum comeum offers little or no barrier to infection since 
it IS perforated by the apo-pilo-sebaceous units and thus allows 
ready contact between external agents and living cells of the 
sebaceous and apocnne glands The waxy secretion, when 
present on the surface and within the follicular canal, inter¬ 
feres wath the permeation of noxious agents through the epi¬ 
dermis 

With this knowledge of the histology and the physiologj" of 
the skin of the ear canal as a basis, let us proceed to a con¬ 
sideration of the pathogenesis of diffuse external otitis In 
our chmcal studies,'® w'e have had the opportunity of obseiw- 
ing large numbers of normal Air Force and Naval volunteers 
in hot, humid enrnionments Among these healthy young 
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adults there as a consistent reduction or absence of cerumen 
in the lumen of tlie ear canal It is our opinion that the oily 
sebaceous secretions of the apo-pilo-sebaceous units had been 
earned away as a result of the low viscosity of the sebum at 
these temperatures and the rapid spread of the lipids on the 
very moist skin surfaces This defatting of the skin was 
facilitated by frequent swimming, di\ ing and under water 
activity 

Another factor in the production of dry, scaly eai canals 
is the accepted practice among parents of removing ear wax 
from their children's eai-s Thus, over-conscientious mothers 
make a daily ntual of digging at the ear canals This habit 
is carried over into adulthood and constant digging at ears 
and removal of the protective wax covering may become a 
nervous habit practiced by adults even in the absence of an 
accumulation of ear wax. 

It IB conceivable that as a result of continued exposure 
to intense heat and humidity and poor aeration of the ear 
canal that tlie skin of the ear canal mav show clianges such 
as a shift of the pH toward the alkaline side,” marked hyqier- 
keratosis and plugging of the apo-pilo-sebaceous units The 
unprotected upper layers of the stratum comeum then absorb 
moisture and become swollen and macerated so tliat propel 
comiflcation does not occur 

This is the condition we recognize as the pre-inflammatorv 
stage of external otitis ” If, at this time, the patient avoids 
further exposure to high temperatures and humidity and ex 
periences no furtlier local trauma by a ater or irritating med¬ 
ications, the hyperkeratosis may disappear in approximately 
two to three weeks through normal desquamation On the 
otlier hand, if before this hyperkeratosis disappeais, there is 
further exposure to high temperature and humidity, or the 
patient traumatizes the skin surface, the inflammatory state 
which we call acute external otitis is produced 

Biopsies from patients with mild external otitis show van 
able hypeikeratosis, acanthosis, inter and intra-cellular edema 
Moderate keratin plug formations are present m tlie apo-pilo- 
sebaceous oriflees Changes can be seen in the dermis, which 
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include subepithelial infiltiation of leucocytes, dilatation of 
blood vessels and perivascular infiltiate especially in the su¬ 
perficial dennis 

As a lesult of the severe itching oi mild pain seen in the 
eaily stages of external otitis, irritating medications are in¬ 
ti oduced into the eai canal Since the important anti-bac- 
teiial and antifungal agents pi oduced by the epidermal glands 
aie not present, rapid growth of fungi and Giam-negative 
bacilli takes place If the acute process is not controlled, more 
severe clinical and pathological changes occui == 

On magnification the oiifices of the apo-pilo-sebaceous 
units may be seen producing the cobblestone effect especially 
visible on the supeiior and infeiior canal walls The total 
thickness of the skin is gieatly increased by cellular prolifera¬ 
tion and edema There is marked acanthosis with broadening 
and elongation of the lete pegs The stratum conreum shows 
striking changes with multiple fluid-filled spaces and occa¬ 
sional micro-abscesses Irregularly arranged masses of paia- 
keiatotic cells are seen filling the crypts of the hair follicles 
The deimal changes include marked vascular changes such as 
ledi.ftion 01 occlusion of vascular lumina Contiguous fibious 
tlssn^' shows infiltration with eosinophiles and neutroplules 
The infiltrate now becomes superficial and deep, and in some 
cases dense infiltration of lymphocytes and monocytes are 
observed around small micioabscesses The apocrine glands 
m u bt embedded in exudate, and in some cases leucocytes 
aie .oimd within the lumina of the glands The sebaceous 
glands ^re sunoiinded by edema and exudate 

As uit piocess pi ogresses, the skin is flooded with infiltrate 
and superficial and deep microabscesses are produced These 
aie seen to oe true collections of leucocytes within the epi¬ 
dermis 01 ir rhe dennis, which eventually break through the 
surface baniei Such micioabscesses appear giosslj'^ as single 
pustules or papules and are often misdiagnosed as furuncles 

Fmalh as a result of the inflammatory piocess and the 
failure to eliminate the obstruction of the ducts, variable de¬ 
grees \acuolization and degeneration of the epithelium of 
tiro apocrine glands occur Evidence of destruction of the 
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acini of the sweat glands and marked penductal and peri- 
acinar fibrosis are found 

A reversal of the inflammatory reaction takes place with 
the institution of oral and topical therapy The superimposed 
infection is conti oiled by topical antibiotics The extensive 
edema of the epidermis is eliminated rapidly by proper local 
therapy Marked exfoliation of the top layei's of the epidermis 
IS followed by a slow return to function of the epidermal 
glands The deep infection drains onto the surface of tlie ear 
canal 

Unfortunately the destroyed apocnne glands cannot be re¬ 
placed If a sufficient number of apociine glands is destroyed 
the patient becomes susceptible to leinfection whenever the 
temperature and humidity rise above a gi\en point, and a 
state of chronic diffuse external otitis may be produced 

To recapitulate, although all the pathologic, physiologic, and 
cliemical evudenco has not yet been obtained, the follownng 
concept of pathogenesis of diffuse external otitis w ill offer a 
working liypothesis on which therapy may be based As a 
result of persistent hot, humid temperatuies, changes m the 
epidermis and dermis of the skin of the ear canal aie pro¬ 
duced in susceptible individuals which make them vulneiable 
to infection by Gram-negative bacilli and fungi If recovery 
does not take place beforo an additional exposure to a hot, 
humid environment occurs, the epidermal glands are unable 
to pour their anti-bactenal and anti fungal secretions onto 
the surface of the skin, and as a consequence, a surface infec¬ 
tion develops If the infection is not brought under control 
marked histopathologic changes are seen in the epidermis and 
dermis, particularly around the apocnne glands and the vas 
cular tree 

Based on this hypothesis, therapy should accomplish the 
following J Susceptible individuals should use proper pro 
phylactic agents during hot, humid penods, £ Therapy should 
consist of early topical treatment in mild conditions and a 
combination of local and systemic treatment in the more 
severe states, 3 Therapy then should be soothing and pallia¬ 
tive during the mild stage and active and curative in the more 
severe stages. 
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A Mild stage 

1 Remove the patient from the hot, humid envnonment 

2 Irngate the eai canal with hypertonic saline in older 
to clean away any keratin plugs, inspissated wax and 
debus wluch have collected m the eai canal 

3 Apply to the lumen of the eai canal mild astiingent, 
diying solutions, foi example, aluminum acetate packs 
or Burow’s solution 

U Use non-iri itating vehicles as earners of theiapeuhc 
agents, for example, 5 to 10 per cent bone acid in 
anliydious lanolin 

5 Apply topically non-niitatmg antipi ui itics combined 
with antibiotics having low index of sensitivity 

B More seveie stages 

1 Remove patient fiom hot, humid environment 

2 Piesciibe, foi oial use, bioad-coveiage antibiotics 

3 When eai canal lumen is suflBciently patent, lemove 
inspissated infected debris fi om lumen and tympanic 
sulcus by use of 3 per cent hypertonic saline iiiiga- 
tions and then apply proper topical antibiotics in non- 
uiitating velucle 

4 Insert anhydious lanolin oi glyceiin pack foi 24 
houis to 1 educe edema of the stiatum comeum 

5 Continue cleansing treatment until there is evidence 
of a return of functron of the epidermal glands 

Appreciation Is expressed to Verna Alford and Nancy Heilman for 
editorial assistance Much of the research quoted In this report was per 
formed under Contract AF 33 (038) 28643 between the HSAF School of 
Aviation Medicine Randolph Fheld Texas and Washington UnherslL 
School of Medicine, St. Louis, Missouri, and under grants from the St 
Louis Otologlcal Foundation 
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ALLERGY IN ITS RELATION TO THE TONSILS 
AND ADENOIDS* 

Kenneth L Craet, M D , 

Indianapolis, Ind 

Some 20 to 25 yeais ago, duiing the heyday of otolarjTi- 
gologic suigeiy, it seemed that the mere piesence of tonsils 
and adenoids often was sufficient reason for then lemoval 
The slaughtei of tonsils and adenoids proceeded at a ternfic 
late until the pendulum of sound judgment swung back from 
this ladical viewpoint to a more conseiwative and reasonable 
attitude, and at the present time most tluoat surgeons lequiie 
sound and definite indications before advising the operation 

We all know that too fi equently the results following ton¬ 
sillectomy and adenoidectomy are disappointing Tins lias 
led to accusations by our medical firends that the ENT 
doctor IS too pi one to operate, and to doubt in the minds of 
the laity as to the leal value of the opeiation itself Quite 
often in advising tonsillectomy and adenoidectomy we are told 
by the parents that Jolinny Jones next dooi had the same 
operation a yeai ago, and still is having the same old trouble 
This makes it difficult and at times impossible to convince the 
parents that in the case of their own child the operation is 
justifiable and necessary foi the patient’s welfare 

No doubt, manj’’ of you have seen tins picture, shown heie 
on the screen, and I am sure you all know what it represents 
It appeared in one of the outstanding textbooks on otolaryn¬ 
gology as recently as 1947, and is labeled “The Adenoid Face" 
I have been unable to find the picture in later texts This 
suggests the thought that present-day investigators have 
learned that m addition to hypertrophied adenoids other path¬ 
ologic conditions also can produce the same facial expression 
and features 

• Read at the meeting of the Middle Section American lAO neolo^cal 
Rhinologlcal and Otological SocIet> Inc Detroit MJch January 

Editor 8 ^ote This ms ^ecel^ed Jn The Larj nffoscope Office and accepted 
for publication Pebruarj 23 1965 
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One of these conditions is nasal allergy Allergic sensitiza 
tion of the nasal membranes can cause the same facial 
appearance and the same symptoms as an obstructive adenoid 
Too frequently the differential diagnosis is missed, thus in 
viting further criticism by the patient’s family and his pedi 
atncian or family doctoi An example of tills is shonn bv 
the following case report 

A Elrl Bit yenre of aeo waa brought to me a year ago with the com 
plaint of freQoent head colds persistent cough mncold and mucopurulent 
nasal discharge and difficulty in breathing through the nose Her appe¬ 
tite WHS poor and she was undernourished and underweight After tr^ng 
tonics vitamins noso drops and other remedies the child was taken to n 
throat specialist After a \ery brief examination according to the parents 
he announced that the trouble was all due to an obstructive adenoid and 
advifiod adenoldectoray This was done along v.ith removal of the tonsils 
In the month of May 

Boon after the operation the child s condition began to Improve and 
remained quite satisfactory throughout the summer months however 
the symptoms all returned In October of the same year WTien I saw the 
patient three months later she had lost all that she had gained Including 
several pounds of weight and I was told that heh condition was no better 
than It had been before the operation The parents were unhappy dla- 
niusioned and bitter In their criticism Almost their first remark was to 
the effect that they would permit no farther experimenting upon their 
child In the way of surgery 

It was not difficult to detennine why the results of the 
operation were so disappointing A strong family background 
of allergy was re\ealed by the history of the case, the appear¬ 
ance of the nasal membranes was suggestive the nasal secre¬ 
tion vns loaded with eosinophiles and the child was sensitive 
to house dust The specific sensitization was suggested by 
skin tests and proved by the relief afforded b> hyposensitizmg 
treatment with dust extract 

Now it 18 entirely possible in this case that the tonsils and 
adenoid eventually should have been removed Certainly the 
presence of allergy m no wise renders a person Immune to 
disease in the adenoid or tonsils, or m any other organ In 
most cases however, including the one under discussion, it 
would seem logical first to attempt to relieve the symptoms 
by control of the allergy, when present rather than by imme 
diately hustling the patient off to the hospital for an opera¬ 
tion Following adequate allergic treatment the patient should 
be in much better condition for the operation if it is still indi¬ 
cated, and the end results should be more satisfactoiy 
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The case just repoited is not unique, accoidmg to mv 
obseivation I have seen seveial similar cases, also, a con 
sideiable numbei of childien with nasal allergy are bi ought 
to me for tonsillectomy and adenoidectomy with the diagnosis 
and lecommendation for suigeiy already made by the fanulj 
doctoi Some of these patients need the operation Others 
aie leheved of then sjmaptom by alleigic management All 
of these cases, however, requiie some diplomacy and tact m 
explaining to the paients that an operation may not be neces 
sary, due to the presence of anothei condition wluch could 
be responsible for the tiouble 

This news must be broken to the paients in such a waj 
that their confidence in then family doctor shall not be dis¬ 
turbed I have talked over the situation with those doctors 
who are kind enough to lefei then patients to me, and now 
instead of suggesting immediate operation they explain the 
various etiologic factors wluch might be involved m the case, 
and instruct the paients to bring the child to me for exam 
matron and advice regarding the best way of handling the 
situation This more conservative attitude promotes better 
results and better relations for everyone concerned 

Anothei case required entirely different management before 
satisfactory results were obtained 

A boy, seven vears of age, was brought to me because of frequent at 
tacks of asthma, present since be was four years old The attacks were 
milder and much less frequent during the summer months but became 
more se-\ ere In the fall of the year Throughout the autumn and winter 
months he had mana head colds frequently associated with sore throat 
which seemed to precipitate the attacks of asthma He had a personal 
and family background of allergy and was sensitive to a number of foods 
and Inhalants 

I have seen many children with asthma, associated vntli 
nasal allergy, who secured relief from the astlrma by control 
of the allergic condition affecting the nose, and I thought at 
first that tins was anothei case of that type The boy’s nasal 
condition impioved piomptly and quite satisfactorily under 
hypei sensitizing tieatment with an extract of house dust 
Latei, howevei, dunng the course of tieatment, he developed 
acute tonsillitis and suffered one of the most severe attacks of 
asthma that he had yet expenenced Both the tonsillitis and 
the astlima lesponded quite favoiably to antibiotic therapy 
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Cultures taken from the tonsils and pharynv showed pure 
growths of a staphyloccocus An mtradermal test with this 
organism gave a strongly positive skm reaction, and also in 
duced another severe attack of astlima The tonsils and ade¬ 
noid were removed, and treatment with an autogenous 
staphylococcic vaccine was begun Nearly a year has passed, 
and the patient has had no further attacks of asthma Both 
the vaccine and the house dust treatment aie still being 
administered 

The question of bacterial allergy is in considerable con¬ 
troversy No one seems to know much about it, however, my 
own brief expenence, limited to a few cases similai to the 
one just reported, has convinced me that bacterial sensitiza¬ 
tion IB a constant threat, and an important factor m allergic 
disease 

Do tonsils and adenoids "giow back”? Not infiequentlj, 
following tonsillectomy and adenoidectomj, in children espe¬ 
cially, patches of lymphoid tissue will appear in the tonsil 
fossae or in tlie pharjmx wnthin a few months after opera¬ 
tion These lymphoid follicles may become souices of infec¬ 
tion, 01 may block the mouth of the Eustachian tube and 
cause impairment of hearing The pi-esence of these growths 
lias led to the rather wadespread notion that tonsils and ade¬ 
noids may recur, or “grow back," after removal Also, many 
of these patients have been told that the suigeon did a poor 
job and failed to remove all of the tonsil and adenoid tissue 
I am sure tliat practically every throat suigeon no matter how 
skilled, has had this experience in cases m whicli he was 
positive that he had performed a thorough operation 

A very plausible explanation of this condition has been 
advanced by Dr Norman W Clem,* of Seattle In a rather 
extensive suiwey Dr Clein found that the great majority of 
these cases occun’ed in children who had allergic disease of 
the nose which had not been diagnosed nor treated pnoi to 
tonsillectomy and adenoidectomy The survey showed that of 
the untreated allergic children, who underwent this operation, 
27 per cent suffered post-operative recurrence of lymphoid 
tissue, while the incidence of regrowth In those cases having 
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adequate alleigic management prioi to operation was on]j 
i pei cent 

Di Clem thinks these lymphoid tissue giowths are due to 
allexgy, and states that “these findings should always suggest 
an allergic background ” “Alleigic disease,” he says “predis¬ 
poses to hyperplasia of lymphoid tissue, especially in the naso¬ 
pharynx ” In my ow observation, m the great majonb of 
such cases the development of these post-opeiative Ijnmphoid 
patches has occuired in allergic individuals 

In closing, I would like to leave the thought that all candi 
dates foi tonsillectomy and adenoidectomy should be more 
thoioughly scieened, and the piesence of alleigic disease 
either luled out oi conti oiled by proper management, prior to 
operation 

REFERENCE 

1 Clein, Norvax W Annals of Allergy, May June, 1949 


THE AMERICAN OTORHINOLOGIC SOCIETY FOR 
PLASTIC SURGERY, Inc 

A shoii; course on Plastic Suigery of the Head and Neck 
will be given by The Amencan Otorhinologic Society for 
Plastic Suigery at the Morrison Hotel, Chicago, Illinois, ex 
tending fiom October 7 to October 9, 1955, inclusive For 
details write Dr Louis J Feit, 66 Park Avenue, New York, 
N y 


PORTUGUESE OTORHINOLARYNGOLOGICAL 
SOCIETY 

The Sociedade Poiiniguesa de Otorimolaringologia e de 
Bi onco-Esofogologia has recently been organized and held its 
first meeting March 20, 1955, in Lisbon 

The officers are Dr Albei*to Luis de Mendonca, president, 
and Di Antonio da Costa Quinta, Avenida de Liberdade 65, 
1° Lisbon, Secretary 



ORGANIC LESIONS OF THE LARYNX PRODUCED BY 
MIS USE OF THE VOICE* 


Georoe B Ferqueon, M D , 

Durham, North Carolina 

Laryngologists have long admitted that organic lesions of 
the larynx may be produced by mis-use of the voice, but few 
among us really know what actually constitutes mis-use of 
tlie voice, or how to correct it Diagnosis and management 
of patients afflicted with tlieae lesions would benefit enor¬ 
mously from a sound know ledge of the methods and pnnciples 
of voice production Even though none of us expect to qualify 
as teachers of voice, we should tram our ears to perceive 
vocal strain and to recognize the physical and mental symp¬ 
toms which attend tins difficulty The laryngologist should be 
able to handle the problem alone m many instances, in others, 
he may need help from the voice or speecli therapist, or from 
the psychiatnsL Recognition of the beginnings of vocal diffi¬ 
culty will enable liim to know when to enlist sucli aid and how 
to direct iL 

JEhe-pnmary-Use-of-theJarynxjs not as an oigan of speech, 
- but a s_aj rote ctive valve This protective valve, which pre¬ 
vents the^entrance of food and fluid into the lung, has three 
separateJevels which are capable of closure. The vocal cords, 
\vhkh_forn^ toe lowest plane, must be brought into apposi¬ 
tion in order to produce sound The ventricular bands, and 
th e einglo ttis~nnd aryteno-epiglottic folds which form the 
other two planes, must be kept out of apposition or they will 
sitppi~esB~Bound, and spastic dysphonia or spastic aphonia will 
result. In addition, the muscles of the pharynx are all con 
stnctors, and they, and toe other muscles of deglutition, tend 
to close toe passage-way through which laryngeal sound must 
come out. Undue contraction of these muscles results m muf- 


Read, at the meetlnc of the Southern Section, American Laryneolofflcal 
Rhl^nolofflcal and Otoloffical Society Inc. Chnrlotteevllle Va, January 
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fled, thioaty, oi “swallowed” sounds Such musculai tensions, 
which can be lecognized by palpation of the neck, produce 
fatigue and discomfort 

In 1915, Muckey^ stated a formula foi “collect voice pro¬ 
duction,” which called foi “non-inteifeience with 1 The ac 
tions of the vocal coids, and 2 The opening of the tube that 
leads out fiom the phaiynx, the buccal cavity and the lips” 
Though this foimula sounds simple, some of natuie’s strongest 
impulses tend to defeat it An infinite vaiiety of spastic 
interfeience is possible, muscle tension can vaiy fiom slight 
to maiked, and it may occui at one oi at several levels, am 
wheie along “the tube that leads out thiough the phai-vnx, 
the buccal cavity, and the lips ” Is it any wonder, therefore, 
that continued attempts to foice voice pioduction may bring 
on vocal trouble, and that traumatic, oiganic change mm 
lesult’ 

The physiology and the anatomy of the larynx have been 
fully desciibed by Joel Pressman- and Chevalier Jackson,’ 
their works are well wor-tlr further study In a previous arti 
cle on the recognition and management of vocal abnoimal 
ities, I'* touched briefly on the contribution made by the voice 
teacher and the speech therapist toward a clearer undeistand 
ing of the mechanics of voice production Both the singing 
teacher and the speech therapist use terms unfamiliar to most 
laryngologists A knowledge of these terms is in itself an 
introduction to the mechanics of voice production and may 
well lead to an easiei understanding of the cause of vocal 
ti oiible 

Phonation, according to the teacher of voice, may start with 
a “soft” or a “hard” attack Glottal stroke or “coup deglotte” 
describes an explosive, sudden, or “hard” attack, usually indi¬ 
cating anger or tension If repeated, this may result in vocal 
cord iirntation and ultimate damage A “soft” attack is heard 
in the gradual onset of phonation It is associated with pleas¬ 
urable sensations and relaxed well-being Phonation is con 
eluded when the vocal cords are released “Release,” too, may 
be soft and gradual, or it may be grunting, explosive, and 
productive of irritation 
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“Rane62Ja_the_teniuapplie(l-to the tone area covei ed by an 
Individual voice from the lowest to the highest possible note 
Spokenj oice.nomiall} falls in the lowei one-thud of the tonal 
"range ” Tlie "chest register" is employ ed in producing the 
lowest tones, here, only the outer portions of the vocal bands 
vibrate. The lighter “head register” produces the highest 
tones, when tins mechanism of voice production is employed, 
as in the falsetto voice only the inner edges of the vocal folds 
nbrate 

The middle range of tones is produced by a mixtm-e of the 
two preceding "registers,” and utilizes the entire vndth of 
the vocal cords “Resonance" is directly due to the shape, size 
and character of the infraglottic and the supraglottic spaces 
The original thin, weak laryngeal tone is modified by these 
amplifjnng, resonating chambers, and the ultimate tone, with 
its own charactenstic blend of pnmarj tones, overtones, and 
partials, has a "quality” that may be unmistakably identified 
with the indindual 

Three simple factors are often stressed as the basis for coi- 
rect vocal technique First, a good speaking oi singing voice 
depends upon the support provided by the diaphingm, aided 
by the abdominal muscles and those of the back The pioper 
use of the diaphragm, and the controlled force of tlie column 
of air thus obtained, does much to eliminate the use of laryn 
geal and extra laryngeal muscles to support tone and to bal 
ance pitch. Second, the straightness of the spine, and the 
position of the head, are important to sound production Wlien 
the spine is straight, there is a straight pathway out from the 
larynx, and if the head is slightly flexed, the anteiioi cervical 
muscles are relaxed, preventing constriction The proper po¬ 
sition for phonation is the same as the proper position for 
mirror lai-yngoscopy (see Fig 1) The same open pathway 
that permits the laryngologist to see permits free egress to 
sound Third, space in the oropharynx may be enlarged, and 
a corresponding increase in roundness of tone or resonance 
may be accomplished by the elevation of the soft palate Tlie 
levators of the soft palate are difficult to train, but the patient 
may be helped to get the idea by yawning, an act which bnngs 
them into play 
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It IS important in vocal analysis to listen to the singing as 
well as to the speaking voice One is occasionally amazed to 
find a good, cleai singing voice in a patient whose speech is 
hoaise, laucous, oi even almost totally suppiessed MTien 
piesent, a good singing voice provides a splendid base on 



Fig 1 Showing proper position for phonatlon with open airway and 
Improper position producing constriction 


which to begin vocal re-education Wlien both the speaking 
and the singing voice aie muffled and hoaisened by spastic 
conti action, it may be difficult, indeed, to effect a cure The 
patient may need long study with a competent vocal instruc- 
toi befoie improvement can be effected 

The psychiatiist’s point of view may also be of help to the 
laiyngologist All phases of voice production depend upon 
psychic 01 emotional balance The voice is not only charac- 
teiistic of the individual, but it also varies with his every 
mood Fiom it one quickly recognizes the emotional states 
of happiness, aiigei, feai, or soiiow Paul Moses® asseits, 
that in the field of psychiatry many climcal diagnoses can be 
made simply by listening to the ihythm and quality of the 
voice 
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As laryngologists, we see two major classes of functional 
voice disorder the hypofunctional or pseudoparetic type, i c 
hysterical aphonia, iihich never leads to organic laiyngeal 
disease, and the spastic or hyperfiinctional type, which often 
does 

Certain types of occupation, as well as certain types of 
personality, tend to the production of spastic vocal disoiders 
and to ultimate vocal cord damage Such oiganic damage is 
most likelj to occur m the person whose occupation and whose 
personality tend toward tlie creation of tension. XSTien a 
high geared, nervous individual with rapid, explosive, con¬ 
tinuous speech is placed in a job which fosters tension trouble 
seems inevitable Patients with some type of spastic vocal 
disorder are surprisingly frequent in everyday nose and 
throat practice 

They varj' from the factory worker who pitches his voice 
to speak above noise, to the politician who distorts his voice 
to speak below his nonnal range in order to sound impressive 
Tile teacher, the minister, the high pressure salesman, the 
harried mother of several noisy and overly articulate children, 
all are candidates for the several vaneties of this particular 
disease Even the overly articulate children themselves are 
not exempt. 

One needs a practiced ear to recognize the early stage of 
spastic dysphonia, before organic damage is evident and to 
sense the true cause of the strained, tired neck and chest 
muscles, or of the vague discomforts these patients relate to 
the throat and neck Even in later stages when diffuse trau 
matic laryngitis is present, it is often difficult to separate or 
to distinguish cause from effect. Many such illnesses have 
been treated vigorously by antibiotic drugs and by voice rest, 
and most, if not all, have promptly recurred when the rest 
period ended AU cases of chronic or frequently recurring 
laryngitis should be suspected of vocal trauma 

Acute vocal traumatic lesions come on suddenly and usu¬ 
ally subside promptly Submucous hemorrhage of the vocal 
cords is not uncommon in the enthusiastic sports fan, and 
acute traumatic laryngitis may be induced by similar indis 
cretions Lesions of this type usually clear with brief periods 
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of vocal lest and laiely leave any permanent damage I ha\e 
had two singers, howevei, who have suffeied lepeated sub¬ 
mucous hemonhage induced by the vocal stiain of leadiing 
for a high note Each of these patients had actual vancosity 
of vocal cold vessels Light diathermic coagulation, employ 
ing a Walkei letinal detacliment pin on the end of an in 
sulated lod, seived well to prevent fuithei hemonhage m 
these patients 

Some of the moie chionic organic laryngeal disoideis, such 
as vocal nodule, contact ulcer, and ceii;ain types of diffuse 
laiyngitis, appeal to be definitely associated with spastic or 
hypei functional disoideis, a seeming fact which is difficult 
to piove No one as yet has given an adequate explanation 
foi the invaiiable location of vocal nodule at the junction of 
the anteiioi and middle one-third of the vocal coids The 
following explanation occuiied to me when, at a lecent 
Academy meeting, I saw Dr Pressman’s movie of the sphinc¬ 
ter closing mechanism It showed the vocal coids fiist coming 
into contact with each othei at the junction of their anterior 
and middle one-thud, then closure of the remaining length 
of the vocal coids was completed Tins was followed by ap¬ 
proximation of the ventiiculai bands, wluch also began at 
the junction of the anteiioi and the middle one-thud Final 
and absolute closure was completed by approximation of the 
epiglottis and the aiytenoepiglottic folds (see Figs 2 and 3) 
It seems possible that paitial, spastic closure of the false 
coids might produce a rubbing or damping action which, 
lepeated many times, could account for local irritation, and 
ultimate localized thickening of the vocal cords 

Vocal nodule occurs most frequently in workers who must 
speak above noise It is a common disorder among the women 
factory workers in our town, the noise level is high in our 
tobacco and textile plants, and many jobs require vocalization 
above it Its prevention, and sometimes its cure, seems to he 
in simple reduction of voice use Tlus may be brought about, 
on the pai-t of industry, by insulation and sound-proofing, or 
by the use of amplifying equipment, until these measures 
have been accomplished, the patient must leain to speak as 
little as possible and to move closer to the person to whom he 
IS speaking Deafness due to industrial noise is now a com 
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FJ» 5 PA. plftnipram of tho normal lanrnx ilurlnjr phonatlon ahowJnff 
vocal cord* approximated and ventricular band* relaxed 


pensable disability Management’s increasing awareness of 
responsibility \vlll undoubtedly result in more active efforts 
toward noise control 

Vocal nodules vary in appearance at the time of first exam¬ 
ination. The more recent ones have a soft, edematous appear- 
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of \ocal lest ?iid lai ely leave any permanent damage I have 
had t^^o smgeis, hovievei, who have suffeied lepeated sub¬ 
mucous hemoiihage induced by the vocal strain of leaclung 
foi a high note Each of these patients had actual vancositi 
of vocal cold vessels Light diathermic coagulation, eniplov- 
ing a Walkei letmal detachment pm on the end of an in 
sulated lod, seived well to pi event furthei hemoiihage in 
tliese patients 

Some of the nioie chionic oiganic laryngeal disoideis, such 
as vocal nodule, contact ulcei, and certain types of diffuse 
lamigitis, appeal to be definitely associated with spastic or 
In pel functional disoideis, a seeming fact winch is difficult 
to prove No one as yet has given an adequate explanation 
foi the invariable location of vocal nodule at the junction of 
the anteiioi and middle oiie-thiid of the vocal cords The 
following explanation occuned to me when, at a recent 
Academy meeting I saw Dr Piessman’s movie of the sphinc¬ 
ter closing niech'inisni It showed the vocal cords first coming 
into contact nith eaih other at the junction of their anterior 
and middle one-th.rd -■'p closuie of the lemaming length 
of the vocal coids u oc cnmpleted This was followed bv ap¬ 
proximation of the M ■ fulai bands, which also began at 
the junction of the o and the middle one-thud Final 

and absolute closure v i mpleted by appioximation of the 
epiglottis and the aiidei .uglottic folds (see Figs 2 and 3) 
It seems possible tiiat > ihal, spastic closure of the false 
cords might produce a ij'>bing or damping action which, 
lepeated many times, co i<i account for local iintation, and 
ultimate localized thicken of the xmcal coids 

Vocal nodule occurs mo--' uequently in workers wdio must 
speak above noise It is a ct '■'uiion disordei among the women 
factorj'' woikeis in oui towii, the noise level is high in our 
tobacco and textile plants, ano many jobs require vocalization 
above it Its prevention, and sometimes its cure, seems to he 
in simple reduction of voice use This may be brought about, 
on the part of industiy, by insulation and sound-pioofing, or 
bj tire use of amplifying equipment, until these measuies 
have been accomplished, the patient must learn to speak as 
little as possible and to move closer to the person to whom he 
IS speaking Deafness due to industiial noise is now a com- 
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pensable disability Management’s increasing awareness of 
responsibility will undoubtedly result in more active efforts 
toward noise conti-ol 

Vocal nodules vary in appearance at the time of first exam 
tnation The more recent ones have a soft, edematous appear- 
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Flp 3 PA plnnlRrum show Ins spastic djsphonia vocal cords and ven 
tricular bands both approviniated 


ance, while oldei lesions have the film, haid appealance of a 
callus These oldei nodules must usually be lemoved before 
impiovement can be bi ought about The soft, edematous type 
often fade away with simple voice lest It is obvious that 
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surgical removal of these nodules Is not enough, and that cor¬ 
rection of the vocal problems that induce them is essential to 
prevent recurrence 

Contact ulcer is much leas frequent than vocal nodule, and 
alv ays presents a complicated problem The patient with this 
type of lesion usually exhibits the maximum of nervous ten 
Sion, often coupled with a past histoiy of "neiwous break¬ 
down” or of other psychiatric problems He belongs to a 
group of “over-doers,” mentally, physically, and vocally The 
primary lesion here is perichondritis of the vocal process of 
one or of both arytenoids, and on this there is often super¬ 
imposed a pyogenic granuloma which may, in some instances, 
assume a confusingly large size I remembei with chagrin 
one such patient who presented a cheny-sized posterior lesion 
which caused hoarseness and mild dyspnea Our mistake in 
diagnosis, later corrected, vas furthered by the pathologist, 
who mistook the new-forming capillaries of granuloma foi 
capillary hemangioma 

The treatment of contact ulcer by elevation of vocal pitch, 
as described by Dr Peacher," certainly must be accompanied 
by a very careful psychic and vocal analysis The "hard” 
attack of “coup de glotto ’ would seem to be extremely dam¬ 
aging here This type of patient, often tense, explosive, and 
eternally active, requires very careful vocal re-education 

The hard drinking, hard smoking, f ast, talking aalesman_is 
_a_particuIar_candidate_fbiLthe.type-of-traumatic,.hypertropluc. 
Jaryaigitis.jiYhich seem s most, likely to continue to ultimate 
malig n ant chan ge Many of these people, when first seen 
show metaplasia of the vocal coids clinically indistinguishable 
from carcinoma in situ. When a period of two weeks of com 
plete abstinence from all three forms of vocal irritation pro¬ 
duces no improvement, or when actual progression is noted 
biopsy is indicated 1 usually employ one of the theiapeutic 
vitamin and mineral preparations and look for general physi¬ 
cal abnormalities, especially nephritis and diabetes It is ex¬ 
tremely important that these patients understand the cause 
of their trouble, since recurrence is frequent unless the new 
program becomes a pei-manent part of their way of living 



334 


FERGUSON ORGANIC LESIONS OF LARYNX 



Pip 3 PA planlpram showlnp spastic dj aphonia \ocal cords and 'cn 
trlculnr bands both approximated 


ance, while oldei lesions have the film, haid appearance of a 
callus These oldei nodules must usually be lemoved before 
impiovement can be bi ought about Tire soft, edematous ttT^ 
often fade away with simple voice lest It is obvious tlia 
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sumcal removal of these nodules is not enough, and that cor¬ 
rection of the vocal problems that induce them is essential to 
prevent recurrence. 

Contact ulcer is much less frequent than vocal nodule, and 
always presents a complicated problem The patient vv ith this 
type of lesion usually exhibits the maximum of ncrv’ous ten¬ 
sion, often coupled with a past historj of “nervous break¬ 
down” or of other psvchiatnc problems He belongs to a 
group of “over-doers,” mentallj, physically, and vocallj The 
primary lesion here is perichondritis of the vocal process of 
one or of both arytenoids, and on this there is often super¬ 
imposed a pjogemc granuloma which maj, in some instances, 
assume a confusinglj large size I remember vi ith chagrin 
one such patient who presented a cherry sized posterior lesion 
which caused hoarseness and mild dyspnea Our mistake in 
diagnosis, later corrected, was furthered by the pathologist, 
who mistook the new forming capillaries of granuloma for 
capillary hemangioma 

The treatment of contact ulcer by elevation of vocal pitch, 
as descnbed by Dr Peacher • certainly must be accompanied 
by a very careful psychic and vocal analysis The “hard” 
attack of “coup de glotte" would seem to bo e-xtremelj dam 
aging here. This type of patient, often tense, explosive, and 
eternally active, requires very careful vocal re-education 

The hard drinking, hard smoking.Jaat tnlking-salesman ia 
_a_parbcular candidate-foriheJypejoLtraumatic.. hvTicrt rophi c. 
jACyngitis_!iVhich see ms _most Jikely to contmue to rfUmate 
JMli gnant chan ge. Many of these people, when first seen, 
•how metaplasia of the vocal cords climcally indishnguiahable 
from carcinoma in sitn. When a period of two weeks of com¬ 
plete abstinence from all three forms of vocal irritation pro¬ 
duces no improvement or when actual progression is noted, 
biopsy Is indicated I usually employ one of the therapeutic 
vitamin and mineral preparations and look for general physi- 
^ abnormalities, especially nephritis and diabetes It is ex 
tremely important that these patients understand the cause 
01 their trouble, since recurrence is frequent unless the new 
program becomes a permanent part of their way of living 
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FERGUSON ORGANIC LESIONS OF LARYNX 



Fig 3 PA planignim shouing spastic djsphonla vocal cords and ven 
triculnr bands both approximated 


ance, while oldei lesions have the film, haid appeaiance of a 
callus These oldei nodules must usually be removed before 
impi ovement can be brought about The soft, edematous tjT® 
often fade away with simple voice lest It is obvious that 
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surgical removal of these nodules is not enough, and that cor¬ 
rection of the vocal problems that induce them is essential to 
prevent recurrence 

Contact ulcer is much less frequent than vocal nodule, and 
alwa>8 presents a complicated problem The patient nith this 
type of lesion usually exhibits the maximum of nervous ten¬ 
sion, often coupled with a past history of “nervous break¬ 
down" or of other psychiatric problems He belongs to a 
group of “over-doers," mentally, physically, and vocally The 
primary lesion here is penchondntis of the vocal process of 
one or of both arydenoids, and on this there is often super¬ 
imposed a pyogenic granuloma nhich may, in some instances, 
assume a confusingly large size I remember with chagrin 
one such patient who presented a cherry-sized posterior lesion 
which caused hoarseness and mild dyspnea Our mistake in 
diagnosis, later corrected, was furthered by the pathologist, 
who mistook the new-forming capilianes of granuloma for 
capillary hemangioma. 

The treatment of contact ulcer by elevation of vocal pitch, 
as deacnbed by Dr Peacher,* certainly must be accompanied 
by a very careful psycliic and vocal analysis The “hard" 
attack of “coup de glotte" would seem to be extremely dam 
aging here. This type of patient, often tense, explosive, and 
eternally active, requires very careful vocal re-education 

The hard drinking, hard 8mokmg,^fast-tallang salesman la 

^particular_candidate_toiLthcLtype.D£,traumatic^hypertroBhl<L- 
Jaryngitis^vyhicl v seem s most likelv to continue to ulhmate 
jnallgnant^ Awge Many of these people, when first seen, 
show metaplasia of the vocal cords clinically indistinguishable 
from carcinoma iit situ. When a period of two weeks of com¬ 
plete abstinence from all three forms of vocal irritation pro¬ 
duces ao improvement, or when actual progression is noted, 
biopsy is indicated 1 usually employ one of the therapeutic 
iitanun and mineral preparahons and look for general physi¬ 
cal abnormalities, especially nephritis and diabetes It is ex¬ 
tremely important that these paUents undei-stand the cause 
of their trouble, since recurrence is frequent unless the new 
program becomes a permanent part of their way of living 
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CONCLUSIONS 

1 Oiganic lesions of the larynx may be pioduced by spas¬ 
tic mis-use of the voice Cei-tam types of occupation, as well 
as ceitain types of peisonahty, tend to the pioduction of vocal 
tension and hence to organic laiyngeal damage 

2 Few laiyngologists aie tiained to lecogmze vocal mis¬ 
use A knowledge of the methods and principles of voice 
pioduction, togethei with an understanding of the emotional 
problems of the patient who tends to mis-use his voice, is 
necessaiy to the piopei tieatment and consequent peimanent 
cure of many of these laryngeal lesions 
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TRAUMATIC TRACHEAL ATRESIA * 


Richabd \V Hanckel, M D , 

Charleston, South Car 

Injuries in general are occurring with increasing frequency 
because of the greater emphasis on speed in our land, air, and 
sea traffic. The following report of an uncommon injury to 
the trachea may serve to bring to our attention some pert; 
nent points, nhich can be used in the treatment of the inju 
ties commonly produced 

The patient a young white girl 13 ycura old. waa attending a wiener 
roast on March 11 1952. Ono of her companlona toased an unopened 
bottle of carbonated drink In the fire with a reaulUnp explosion Flying 
•Ureri of glnaa produced multiple lacerallonfl of tbo neck In the region of 
the Ui)rold cartilage The palloul waa taken to the nearly Naval Hospital 
for emergency treatment. This conalatcd of homostosls treatment of ahock, 
and the Insertion of a tracheotomy tube In the wound In tho thyroid car 
tHage. 

About 12 hours later when tho patient waa In better condition tho 
▼oand was explored at the Naval Hospital The findings were as follows 
A laceration extending through the right ala of tho thyroid cartilage just 
below the letd of the right vocal cord and extending across to tho loft ary 
tenold, an extension of this laceration Interiorly roeulUng In a 3-1 mm 
laceration of the esophagus 

At this time a low tracheotomy wna performed and the wound In tho 
larynx and upper trachea was closed In layers The wound in the esopha 
gas was not repaired but a drain was Inserted The patient remained at 
the KsTtl Hospital until March 25 1852 when she was transferred to tho 
E, \ T serrlce at Roper Hospital by ambulance At that time she had a 
Kuall amount of drainage from the laceration In the thyroid cartilage and 
air escaped through this on exertion. Saliva was draining from tho per 
uou of the wound which extended Into the esophagus The tracheotomy 
Inbe was functioning normally Several days before the transfer a mirror 
c^aodnatlon of the larynx was rc?ported by tlie Na>nl Hospital os reveal 
lag the vocal cords moving nonnally The patient had onl> intravenous 
feedings for five days before the transfer to Roper Hospital 

^ admission to Roper Hospital an IntranoBul feeding tube waa Inserted 
and rtbe feedings were begun Dr Edward P Porker gaw her In consulta 
Uon In regard to her esophageal laceration and suggeeted llplodol esopha 
^nu These wore done on March 18 1852 and repeatcrd on April 1st and 
April 7th. They revealed a fistulous tract between the esophagus and the 
trachea opposite the fifth cervical vertebra. This become progressively 
smaller 

Southern Section. American LaryncoloRlcal 
^Inolofflcal and Otolojilcal Society Inc- Charlotteartlle Vo., January 21. 

fof1,'ibu‘c5ron Omcb ana aceptefl 
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The patient was discharged from Roper with feeding tube and tracheot 
om> tube In place on April 8,1952 She had received penicillin Intramusra 
larly 400,000 units dally, and had an essentially afebrile course The esoph 
agram was repeated on April 29, 1952, and revealed that the fistula bad 
closed completely The feeding tube was removed May 1, 1952 

Mirror examination of the larynx while in the hospital revealed a gradn 
ally progressing bilateral abductor paralysis of the \ ocal cords By April 
29, 1952 she had complete fixation of the cords In the midline and was 
almost aphonic. It was thought that this progressive paralysis vaa due 
to progressive Involvement of the recurrent laryngeal nerves with scar 
tissue from the wound, as the cords were motile when first examined at 
the Naval Hospital 

She was readmitted to Roper Hospital on May 23, 1952, and a moblllza 
tlon of the left arytenoid cartilage was done following the Clerf technique 
and using a horizontal Incision At operation It was found that consider 
able cartilage and bone had been laid down along the line of the original 
laceration so that the left arytenoid area was transformed Into a solid 
osteo-cartllaglnous strip Complete mobilization of the left arvtenold was 
not obtained The operation was done on May 22, 1962 

The patient developed an abscess near the medial end of the Incision 
after operation This was Incised and drained on May 31,1952 A fistula be¬ 
tween the larynx and neck developed, which closed spontaneously In a few 
days after Insertion of a feeding tube The patient subsequently made an 
uneyentful recovery She was discharged home June 7, 1962 Her tracheot 
omy tube was still In place, but was blocked off part of the time 

At my suggestion the patient saw Dr Louis Clerf at Jef- 
feison Hospital Septembei 16, 1952 His opinion and sugges 
tions weie as follows 

“Youi patient appaiently has an atresia of the larjmx 
which I believe is cicatiicial lather than paialvtic 

"I did a dll ect examination, but could see no evidence of a 
lumen 

“I believe that it will be necessary to do a laiyngotomy di¬ 
viding the thyioid cartilage in the midhne, lemoving all cica 
tiicial tissue and seeming an obturatoi It is important in 
all of these manipulations to avoid all undue trauma and pres- 
suie neciosis I would suggest that a sponge rubbei obtuiator 
be employed encased in a fingei cot and sunounded bv skm 
giaft The sponge lubbei should be secured prefeiably with 
stainless steel wiie 

“The question of time of its letention in the laiynx is diffi¬ 
cult to state I have preferred leaving these in from four to 
SIX weeks, when I used a pure gum lubbei tube With sponge 
rubbei the time has been lessened slightly 
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“In any event it is going to take a long time to get this young 
lady well, but it appears to me that the prognosis should be 
good ” 


On October 20 1962 oho wns ro-admlUcd to Roper Hospital and a thyrot 
omr was done. On openlns the Inrjni a circular band of scar tissue iraa 
found Just below the level of the vocal cords, almost completely ocoludlns 
tbs tracheal lumen A direct laryneoacopy done Just before the operation 
bad revealed both cords filed In the mldllne and no evidence of a lumen. 
She had been dependent on tho tracheotomy tube tor breathing for sovoral 
tnoDths before operntlon and sbo had been unablo to speak except for a 
Tery weak whispered voice. 


Tho band of cicatricial tissue was excised and tho of the nonnol 
mucosa were undermined and approximated Matni; interrupted sutures of 
No 0000 chromic catgut. 


At the suggestion of Dr Martin Zncrllng of tho Na\al HospUnl who 
was my assistant the right arytenoid cartilage was resected through on 
Indslon through the mucosa on tho medial aspect of the cartllaga This 
wound was closed with No OQOO chromic catgut in continuous Interlock 
Ing sutures. An obturator of sponge rubber enclosed In a finger cot was 
laid In place It extended from Just above the vocal cords to about an inch 
below them. The upper end was fixed In place with a cotton suture passed 
through the soft tissues of the neck the lower end with a cotton suture 
passed through the tracheotomy wound The two ends were Ued looselj to* 
gfither on the neck. The wound was closed In layers and a dry dressing 
was applied. 


The patient made an uneventful recovery and was discharged homo No* 
vember 4 195S with the obttirator in place. She was re*edraltted November 
2L 1952, By using a direct laryngoscope and alligator forceps the obtura 
tor was Tlsuallxed and grasped the saturo was divided and the obturator 
remoTed, This was done under Intravenous sodium pentothsl anesthesia. 
She made an nnevontful recovery and was discharged the next day 

For about the next 12 months she progressed favorably Her tracheoto¬ 
my tube was removed after being blocked off for about three wooks. This 
'ound gradually filled In but never closed completely Her voice Im 
proved considerably most of her phonatlng being done by the approxlma 
tlon of the false cords. Occasional bouts of acute respiratory Infections ne¬ 
cessitated hoepltallxatlon for Inhalations of sodium lanrjl sulphate and 
for penicillin therapy In December 1352 


Again on November 2 1953 she was re-edmltted to Roper Hospital be¬ 
cause of nocturnal dyspnea and stridor This became so marked that It 
wu necessary to re-lnsert the tracheotomy tube TTils was done on the 
^rd under local anesthesia on November 8 1953 Two days later a bron 
cboscopy was done which revealed that the band of scar tissue had re- 
formed just below the level of the cords A 4x26 Jesberg bronchoscope was 
me largest one that conld be Introduced Into the narrowed lumen, Tho 
patlmt was discharged on November 7 1953 with the tracheotomy tnbe 
jn place. Our plan of therapy was to attempt subsequent dilatations of the 
mrynx, using solid metal laryngeal bougies such as are used to dilate 
congenital webs of the larynx. 


dilatations were done under intravenous sodium pentothal anes- 
November 28 1963 December 12 1963 January 16 1954 January 
Tfli^ February 6 1954 These dilatations apparently accompllsbed 

iSiiunued* ™ Impossible to d&cannulate her and so treatment was 
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She was not seen again until Ma> 7, 1954 when she came In for a ron 
tine check in the office She had gained about 10 pounds in weight and 
her ^ oice was some\s hat stronger On mirror examination of the larjiu 
some motilitv of the right cord was noted She was still 'searing a tra 
cheotomy tube which was blocked most of the time 

At the meeting of the Ameiican Academy of Ophthalmology 
and Otolai-yngologj" in New Yoik in Septembei, 1954, Dr 
Joel Piessman’s advice was sought He stated that in his 
expel lence, cicatiicial imgs fiequently le-formed after the 
original excision, howevei, if a secondary fissure is done and 
a vinyl plastic tube sutuied in the trachea over the site of 
the seal tissue band the chances of the band foming a third 
time aie lathei i emote 

Following his suggestion, a secondary laryngofissuie was 
done undei general anesthesia at Ropei Hospital on Septem 
bei 30, 1954 As was anticipated, a band of scai tissue was 
piesent just below the level of the coids Several longitudinal 
incisions weie made in this band and a portion of a vinyl plas 
tic anesthesia tube was sutured in place with tantalum sutures 
The uppei sutuie was biought out thiough the soft tissues 
of the neck, the lowei one thiough the tiacheotoniy wound 
Each ivas tied ovei a gauze sponge The wound was closed in 
layeis The patient made an uneventful recovei’y, and was 
dischaiged foui daj'^s later on Octobei 4, 1954 

This inti ati acheal tube was left in place almost seven weeks 
It was removed undei geneial anesthesia by means of a direct 
laryngoscope and alligatoi foiceps on November 10, 1954 The 
patient -was discharged that same aftemoon 

The tiacheotomy tube was left in place, but completely 
blocked until December 22, 1954 It was removed on tins date, 
and to date there lias been no lecurience of the stiidor or 
dyspnea Hei voice has become much stiongei since her final 
operation Minor examination of the laiynx shows an ad^ 
quate glottic chink postenoily of about 4 to 5 mm , and some 
motilitv of the light coid Phonation is apparently accom¬ 
plished by the partial approximation of the true cords 

COMMENT AND SUMMARY 

A great amount of new ■woik has been done on surgery of 
the larynx and trachea, and more is in piogiess This case is 
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presented as a contrast m various methods of surgical ap¬ 
proaches to the problem of i-eheving laryngeal and traclieal 
atresia secondary to trauma ClerPs modification of Wood¬ 
man’s operation n as first tried but proved inadequate, because 
a cicatncial band was blocking the airwaj below tile level of 
the true cords The cords themselves were anchored in the 
midhne because of cicatricial tissue pinching off the recurrent 
larjTigeal nerves 

The next procedure of laryngo-flssure, excision of the cica¬ 
trix, resection of the arytenoid, and the insertion of a foam 
rubber obturator covered b> a finger cot was not the com¬ 
plete answer, because of tlie secondarv formation of the cica¬ 
tricial band Dilatation of the band svith metal laryngeal 
bougies failed to give satlsfactorj results Finally, a second¬ 
ary laryngo-fissure the making of longitudinal incisions in 
the scar tissue, and the insertion of a vinyl plastic intratra¬ 
cheal anesthesia tube has so far proven satisfactory , however, 
it 18 very possible that the larynx may ha\e to be opened 
again, the scar tissue excised, and a graft applied before a 
completely satisfactory result is obtained 

96A Bull Street 


BRONCHOESOPHAGOLOGY COURSE 

The next Bronchoesophagologj Course to bo given by the Uni 
'[^ty of Ulinoia College of Jlediemo is scheduled for the period 
October 24 to November 5, 1965, under the direction of Dr Paul 
H. Holinger 

Interested registrants will please wnto directly to the Depart 
mmt of Otolaryngology, Uniiersity of Illinois College of Medicine. 
1853 West Polk Street Chicago 12, Illinois. 



THE BLUE EARDRUM REPORT OF A CASE IN WHICH 
TREATMENT WAS RADICAL MASTOIDECTOMY* 

Kinsey M Simonton, MD, 

Rochestei, Miniu 


Jolmson,^ m 1953, leviewed the liteiatuie on the subject ol 
the blue eaidium, othei’wise knovm as idiopathic hemotjTH- 
panum He lepoited one case in detail In his patient, blood 
stained fluid continued to collect in the tympanic cavity after 
coitical dissection of the mastoid an cells had been done In 
conclusion Johnson -miote. 

"By a piocess of elimination, we have anived at the con¬ 
clusion that somewheie in the middle eai cleft of these 
patients exists an aiea of varicosity, oi even hemangioma, 
which fails to undeigo complete tissue lepau, but lepeatedlj- 
biealcs down to pennit the escape of fiesh blood Some 
day one of us will exeicise the temeiity of peifoming a 
complete ladical mastoid opeiation upon one of these cases, 
and pel haps find the tiue explanation ” 

In the piesent papei a case in which idiopathic herao- 
tjunpanum was tieated by radical mastoidectomy is leported 
Tlie lepoit IS presented m considerable detail, in view of the 
fact tliat Johnson found “less than a dozen" references to 
hemotjTnpanum in the literature. 


REPORT OF A CASE 

A white woman 49 years old was first examined in ^ 

complained primarily of pam in the region of the cervical part or uk 
spmal column, and she dated the onset of this pain to a fml lo row 
before Manv variable and imrelated complamts suggested 
instability Intermittent spasm of the muscles of the nght 
face accompanied exacerbations of her pain Examination of tne 
revealed scarring of the right tympanic membrane There wa 
discharge Perforation was sought, but not found Te^ wim m 
forks indicated a combined type of hearing loss on the nrat 
indicated that otorrhea had not occurred since the age of eight yea 

•From the Section of OtolarynBoIoffj and Rliinolojt> o Clinic 
Foundation Tile Ma>o Foundation, Rochester Jllnnesota is a pa 
Graduate School of Uie Unit ersltj of Minnesota rcentel 

Editor 8 Note This ms received In The I.arj'ngoscope Ofllce nn a 
for publication March 25 1955 
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ExamiMtion of the eara in 1946 bad prodaccd elmllar findings. 

The patient was examined again in July, 1652. At this time she 
compiained of pain in the right ear The pain had begun in Jnnuaty, 
1952, and had Increaaed progrcssirely in severity The pattat said tot 
anh allergic therapy had given no relief '^pornry relief of pain had 
followed aspiration of fluid from tho ear The referring physician s^d 
that the fluid was dark brown, and tot Papanicolaou stain had reeled 
no malignant cells. The patient reported tot spasm of tho miucics of 
the right side of her face had stopped after the spontaneous discharge 
of brown fluid from the right ear in April 1652. Traction applied to 
the head had resulted in temporary relief of her pain. 


Examination of the right ear disclosed marhed Bcarring of ^e 
tympanic membrane. The tympanic membrane was dark blue, but did 
not tmlge. Dark brown sanguineous fluid was removed from tho tyunponic 
ca^ty after myringotomy Roentgenologic examination of tho right 
mastoid was interpreted os showing partial sclerosis with decalciflcatlon 
of the remaining mastoid cell wallss Audiometric examination after 
mynngot^y revealed lost of perception In the right ear v.hich averaged 
45 decibels through tho speech fretracncics of oOO to 2 000 cycles per 
second Neurolopc and general physical examinations disclosed no 
pertinent changes. Examination of the blood with special reference to 
coagulation factors revealed no abnormalities. 


The right mastoid was explored surgically on July 10, 1052. A post 
auricnlnr incision was made The mastoid cortex was seen to be 
Tseretely thickened Some of the mastoid cells contained bro\Mi flold 
JJe mneosa lining the cells mis not thickened but was stained brown 
The bone foTTTiing tho intercellular senta was v>ft and spongy Free 
We^^g was encountered The mastoid cell system was extensive All 
rinble cells were exonterated Tho dura overlying the middle fossa of 
the akoU and the sigmoid sinus were porpcsciy exposed but this dls 
clos^ no abnormality The superior wall of the bony external auditory 
^al including the superior portion of tho tympanic ring was remov'ea 
The osiicJes were left ^n sitii The limited inspection permitted by this 
tire of exposure revealed no abnormality oi the mucosa lining tho 
tymp^c cavity A Lempert typo of flap was fashioned and the ear 
WM dosed as In a modiflod radical mastoidectomy 

Microscopic examination of tissue removed from tho mastoid process 
reported to show slight Increase in connective tissue around 
tlr cells." 


^•patient was observed periodically On September 12, 1952, the 
masWd lavity was completely lined with epithelium At this observation 
fw +f dlBcoloratlon of the tympanic membrane was noted for the 
u^tlrM since the operation. Needle aspiration foiled to remove fluid 
the tympanic space Repeated observations produced similar 
n^n^ngs. The patient complained of intermittent, throbbing pain in her 
ear when she was seen on February 2 1053 the tj^panlc mcm 
found to be bulging and dark brownish Fluid was 
f^ *"y^ngotomy nnd Inflation. Relief of pain followed and 


^^tgen therapy was given in April 1053 A total dose of 800 
I^tgeus was applied In two treatments ot 10 mlntues each to a field of 
iU cm in diameter centered over the right car No benefit was not^ 

operation was performed on July 24, 1963 The mastoid 
exposed by an antanricular incision. The skin of the external 
incised external to the tympanic ring The tympanic 
membrane. Incus and malleai were removed Considerable scar tissue was 
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SIMONTON BLUE EAKDRUM 


found around the stapes The bony wall covering the honrontal portim 
of the fallopian canal was absent The facial nerve In this area was 
enlarged to approxiinately four tunes its usual diameter The mncmu 
membrane lining the tympanic cavity and tympamc extremity of tlw 
eustachian tube was removed with exception of that l 3 nng in the nidiu 
of the round and oval windows The mucous membrane appeared to be 
fibrous but otherwise was normal The tensor tympanf muscle was 
removed from its semicanal Bleedmg durmp the operation was ad 
excessive A split-thickness skm graft was apphed 

The skin graft failed to take Epithelization of the tympanic space 
took place slowly, being complete in ten months To the time of tiL 
writing no discharge has been noted m the right ear smce April, 19a4 
The patient reports that her pain remains 

SUMMARY AND CONCLUSION 

One case of blue eaidium, or idiopathic hemotympanmn, is 
lepoited Complete inspection of the mastoid and tympamc 
cavities was made aftei radical mastoidectomy The source 
of the blood-stained secietions in the ear was not identified. 
Johnson’s hjiiothesis is not suppoited by the findings made 
in examination and tieatment of this patient 

REFERENCE 

1 Johnson, W R The Problem of the Blue Eardrum, Idlopalhic 
Hemotympanum The Lakvngoscope, G3 1096-1117, Nov, 1953 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY HOME STUDY COURSES 

The 1955-1956 Home Study Couises in tlie basic sciences 
1 elated to ophthalmology and otolaiyngology, ofEeied as a 
part of the educational piogram of the American Academs o 
Ophthalmology and Otolaryngology, will begin on Septembef 
1, and continue foi a peiiod of ten months Detailed infontia 
tion and application fonns can be secured from Dr W'llUam 
L Benedict, the executive secretary-tieasuier of the Acadeitiv, 
100 First Avenue Building, Rochestei, Minnesota Registra 
tions should be completed before August 15 



UNIVERSITY OF ILLINOIS ANNUAL ASSEMBLY 
IN OTOLARYNGOLOGY 


The Department of Otolaryngology, University of lUinois 
College of Mediane, announces ita ^nual Assembly of Oto¬ 
laryngology from September 19 through October 1,1955 This 
Assembly will consist of two parts 

Part I — September 19 through September 24, 1965, m ill 
be devoted to surgical anatomy of tlie head and neck, funda¬ 
mental prmaples of neck surgery and histopathology of the 
ear, nose and throat. This week will be under the personal 
direction of Maurice F Snitman, M D 

Part II — September 26 through October 1, 1956, will be 
devoted entirely to lectures and panel discussion of advance 
ments in otolaryngology The chairman of this section will be 
Emaneul M Skolmk, M D 

Registration is optional for one or both weeks For further 
information, address Dr Francis L Lederer, 1863 West Polk 
St., Chicago 13, ni 


POST-GRADUATE COURSES AT 
TEMPLE UNIVERSITY 

The following Post-Graduate Courses to be given in this 
Department dunng the current year 

Post Graduate Course in Broncho-Esopliagology, June 13 
24, 1966, October 17 - 28, 1966 

Post-Graduate Course in Laryngology and Laryngeal Sur- 
kery, September 19 - 30, 1966 

These courses are all to be given in the Department of 
Laryngology and Broncho-esophagology, Temple University 
Hospital and School of Medicine, under the direction of Dr 
Chevalier L. Jackson and Dr Charles M Norris The tuition 
fee for each course is ?260 00 Farther Information and appli¬ 
cation blanks can be obtained from Dr Chevalier L Jackson, 
8401 N Broad Street, Philadelphia 40, Pennsylvania 
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ACADEMY-INTERNATIONAL OF MEDICINE 

A completely revised Fourth Edition of "Professional 
Films” IS now in compilation (The frequency and number of 
futuie insert pages necessarj”^ to assure a compiehensive in¬ 
dex that IS continuously current ovei a penod of years ^vlll 
be determined by the volume of forthcoming productions ) It 
will include new sections providing biograplucal data on au- 
thois, and information on the audio-visual activities of med¬ 
ical schools, dental scliools and post-giaduate teaclnng centers 

Ovei 28,000 copies of previous Editions are in use by med¬ 
ical and dental schools, Piogiam Chan-man of State and spe¬ 
cialty societies, and others here and abroad AIM piowdes 
this valuable audio-visual infoi-mation to the piofession-at- 
large, without profit, as one of its contnbutions toward ele¬ 
vating the standards of medical and dental sei-vices by expe¬ 
diting the dissemination of professional knowledge 

You are urged to assist by 1 Infoi-ming film authors of 
tins announcement so that they can write for questionnaires 
2 Providing the film title and full name and address of anj 
film author Write to the Academy-International of Medicine, 
601 Louisiana Street, Lawrence, Kansas 


NEW YORK EYE AND EAR INFIRMARY 
ALUMNI ASSOCIATION DINNER 

A subscription dirmer honoimg Edgar B Buichell, D Sc 
on the completion of 60 years of distinguished sei-vice at the 
New York Eye and Ear Infii-maiy, vull be given on June 10, 
1955, at the 7th Regiment Mess, 643 Park Avenue, at 67th 
Street,NewYoiJcCity Cocktails and reception at 6 30, dinner 
at 7 30 P M For fui-ther information write to Dr Joseph H 
Krug, Secietaiy-Tieasuier, Alumni Association, New York 
Eje and Ear Infiimai-y, 218 Second Avenue, New York City 



SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Plans have been completed for a joint meeting of the North 
Carolina Eye, Bar, Nose and Throat Society and the South 
Carolina Society of Ophthalmology and Otolaryngology at 
Columbia, S C, on September 12, 13, and 14, 1956 Head¬ 
quarters will be the Columbia Hotel 
The following ophthalmologists will be on the program 
Dr E W D Norton of Nen York, Dr Frank Carroll of 
New York, and Dr Wilham B Claik of New Orleans 
An announcement of three guest otolaryngologists will be 
made later 

A most attractive program lias been arranged For further 
information address Roderick Macdonald, M D , Secretary 
and Treasurer, 330 East Mam Street, Rock Hill, S C 


COURSE IN RHINOPLASTY RECONSTRUCTIVE 
SURGERY OF NASAL SEPTUM 
AND OTOPLASTY 

An intensive postgraduate course in Rhinoplasty, Recon¬ 
structive Surgery of the Nasal Septum and Otoplasty ill be 
given July 16, 1955, to July 80, 1955, by Dr Irving B 
Goldman and statf at The Mount Sinai Hospital, New York 
City, In affiliation with Columbia Umversity 
Candidates should apply to Registrar for Postgraduate 
Medical Instruction, The Mount Sinai Hospital, Bth Avenue 
and 100th Street, New York 29, New York. 


COLBY COLLEGE —AUDIOLOGY FOR INDUSTRY 

Colb} College, Watervllle, Maine, presents the Third Annual 
Course in Industrial Deafness, August 7-18 inclusi\e Objec 
tive of the course will be to train personnel m initiating and 
in conducting conservation hearing programs in noisy indus 
tries Seven full time instructors have been selected from 
authorities in this field Class limited to 20 participants 
Registrants will live on the College Campus and the Tuition 
fee of ?200 00 includes board and room Applications should 
be made to Mr William A Macomber, Director, Division of 
Adult Education and Extension, Colby College, WaterviUe, 
Maine Frederick Thayer Hill, MD, Director, Joseph 
Satalofi, MD, Assistant Director 
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DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES 

(Secretaries of the various societies are requested to keep this 
Information up to date) 


AMERICAN OTOLOGICAL SOCIETY 

President Dr Wm J McNally, 1509 Sherbrooke St, West Montrenl 
25, Canada 

Vice-President Dr John R Lindsay, 950 E 59th St, Chicago 37, III 
Secretarv Treasurer Dr La-wrence R Boles, 90 S Ninth St, Minneapolis 
2 Minn 

Editor Librarian Dr Henry L Williams, Mayo Clinic Rochester, Minn 
Meeting Seigniory Club, Montreal, Canada, May 1112, 1956 

AMERICAN LARYNQOLOGICAL ASSOCIATION 

President Bernard J McMahon, 8230 Forsyth Blvd , Clayton 24, Mo 
First Vice President Robert L Goodale, 330 Dartmouth St Boston, 
Mass 

Second Vice-President Paul H Hollnger, 700 North Michigan Ave 
Chicago 11, Ill 

Secretary Harry P Schenck, 326 South 19th St, Philadelphia 3, Pa. 
Treasurer Fred W Nixon, 1027 Rose Building, Cleveland, Ohio 
Librarian Historian and Editor Edwin N Broyles, 1100 North Charles 
St, Baltimore, Md 

Meeting Mount Royal Hotel, Montreal, Canada May, 1956 

AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 

SOCIETY, INC 

President Dr Dean M Llerle, Iowa City, Iowa 
President Elect Dr Percy Ireland, Toronto Canada 
Secretary Dr C Stewart Nash, 277 Alexander St, Rochester, N Y 
Meeting Mount Royal Hotel, Montreal, Canada, May, 1956 

AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY 

Chairman Dr F W Davison, Danville, Pa 
Vice Chairman Dr Guy L Boyden, Portland, Ore 
Secretary Dr Hugh A Kuhn, Hammond, Ind 

AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr Algernon B Reese, 73 East Tlst St, New York 21, N Y 
Executive Secretary Dr William L Benedict Mayo Clinic Rochester 
Minn 

Meeting Palmer House, Chicago, Bl, October 9 15, 1956 

AMERICAN BRONCHO ESOPHAGOLOGICAL ASSOCIATION 

President Dr Daniel S Cunning 115 East 65th St Neyv lork 21 ^ ' 
Secretary Dr F Johnson Putney, 1719 Rlttenhouse Square, PhlladsI 
phia. Pa 

Meeting Sheraton Mount Royal Hotel Montreal, Canada May 15-16 
1956 (afternoons only) 

AMERICAN BOARD OF OTOLARYNGOLOGY 
Meeting Palmer House, Chicago Ill, October 2 8, 1965 
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AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY 

President Dr F Lambert McQannon 14B95 Madiflon Ato^ Lafcewood 
Secretarx Treainrer Dr Michael H Barone 468 Delaware Ave Buffalo 
Meeting Palmer House Chicago IlL October 1955 


AMERICAN OTORHINOLOQIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 

President Dr Joseph Gilbert 111 E. 61st St New lork N \ 
Vice-President Dr Kenneth HInderer 402 Medical Arts Bldg. Pitts 
burgh. Pa. 

Secretary Dr Louis Joel Felt 66 Park Ave Now "Vork 16 N i 
Treasurer Dr Annand L. Caron 36 Pleasant St Worchester Maas 


PAN AMERICAN ASSOCIATION OF OTORHINOLARYNGOLOGY 
AND BR0NCH0-E80PHAQ0L0QY 

President Dr J M Tnto Aicuenaga 236 Buenos Aires Argentina. 
Executlre Secretary Dr Chevalier L. Jackson 1901 Walnut St, Phils 
delphla 3 Pa., D B A 

Meeting Fifth Pan American Congress of Oto-Hblno-Laryngology and 
B TO n oh o-Eso pb a go 1 o gy 

President Dr J H. Font, Medical Arts Bldg San Juan P R. 
lime and Place 1956 Puerto Rico 


SIXTH INTERNATIONAL CONGRESS OF OTOLARYNGOLOGY 

President Dr Arthur W Proeti Beaumont Bldg St Louis Mo 
General Secretary Dr Paul Hollnger 700 No Michigan Are., Chicago 

(11) ru 

Meeting Statler Hotel Washington, D C May 5 10 1957 


THE PHILADELPHIA LARYNQOLOOICAL SOCIETY 

President Dr William J Hltschler 
Vice-President Dr Chevalier L. Jackson. 

Treasurer Dr John J O'Keefe 
Secretary Dr Joseph P Atkins 
Historian Dr Herman B Cohen. 

Ex^Uve Committee Dr Thomas F Furlong, Jr Dr WlUIam A. Lell 
Dr Harry P Schenck Dr Beniamin H. Shuster exHaOlcIo 


BALTIMORE NOSE AND THROAT SOCIETY 

Chairman Dr Albert Steiner 1308 Butaw PI., Baltimore Md 

Treasurer Dr Walter B. Loch, 1039 No Calvert St, Baltimore, 


CHICAGO LARYNQOLOQICAL AND OTOLOQICAL SOCIETY 

^ WMhlngton SL Chiosgo ni 
*■ ^ »60 Esat B9m St Chicago DL 

^ Staton ^ Priedberg 18! So Michigan Ave, 

Meoung Plrat Monday of each Month Octohor through May 
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OTOSCLEROSIS STUDY GROUP 


President Dr Gordon D Hoople, 1100 East Genesee SL, Syracuse, N Y 
Secretary Dr Lawrence R Boles, Med Arts Bldg, Minneapolis 2, Minn 
Meeting Palmer House, Chicago, Bl, Oct 9, 1955 


CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr G C Otrlch, Belleville, Bl 
President Elect Dr Phil R. McGrath, Peoria, Bl 
Secretary Treasurer Dr Alfred G Schultz, Jacksonville, BL 


MISSISSIPPI VALLEY MEDICAL SOCIETY 

President Dr Arthur S Bristow, Princeton, Mo 
Secretary Treasurer Dr Harold Swanberg, Quincy Bl 
Assistant Secretary Treasurer Dr Jacob E Relach, Springfield III 
Meeting 

THE SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA 

Chairman Dr John Louzan 
Vice-Chairman Dr Willard B Walters 
Secretary Dr Jack D Levine 
Treasurer Dr Russell S Page, Jr 

Meetings are held on the third Tuesday of October November March 
and May, 7 00 P M 

Place Army and Navy Club Washington D C 

SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY 
Chairman Dr Edley H Jones, 1301 Washington St, Vicksburg, Miss 
Vice Chairman Dr K W Cosgrove, 111 E Capitol Ave , Little Rock Ark 
Secretary Dr F A Holden, Medical Arts Bldg, Baltimore, Md 
Meeting 


THE VIRGINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr G S FltzHugh Charlottesville, Va. 

President Elect Dr H L Mitchell, Lexington, Va. 

Vice President Dr Marlon K Humphries, Charlottesville, Va. 
Secretary Treasurer Dr L B Sheppard, 301 Medical Arts Bldg, Rica 
mond Va 
Spring Meeting 

WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr James K. Stewart Wheeling, W Va, 

Secretary Treasurer Dr Frederick C Reel, Charleston, W Va 

THE LOUISIANA MISSISSIPPI OPHTHALMOLOGICAL 
AND OTOLARYNGOLOGICAL SOCIETY 

President Dr W L Hughes, Lamar Life Bldg Jackson, Miss 
Vice-President Dr Ralph H Rlggrs 1513 Line Ave, Shreveport, La. 
Secretary Dr Edley H Jones, 1301 Washington St, Vicksburg, Miss 
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NORTH CAROLINA EYE EAR NOSE AND THROAT SOCIETY 


President Dr Cecil Swann AahoTllIo N C 
Secretary and Treasurer Dr Oeo B Ferguson ^rh^ N Cat 
MeeUng Jointly wltli the South Carolina Society of Ophthalmology and 
Otolaryngology Columbia, So Car Sept. 1514 1966 


SOUTH CAROLINA SOCIETY OF OPHTHALMOLOQY 
AND OTOLARYNQOLOQY 

President Dr Jewell McLean, Oreenyllle S Car 
^^ce-Prosldent Dr James M Timmons Colnmbln S Car 
Secretary Treasurer Dr Roderick Macdonald SS3 East Main St. Bock 
Hill S. Car _ « , a 

Meeting Jointly rith North Carolina Eye Ear Nose and Throat Society 
Columbia, S Car Sept. 1214 1955 


FLORIDA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNQOLOQY 

President I>r Chat. C Grace 146 King SL, 8L AugusUno Fla. 
Preeldent Elect Dr Joa W Taylor 70$ Franklin SL Tampa Fla, 
Secretary Treaanrer Dr Carl 8 McLemore 1217 KnhJ Ave Orlando Fla. 


THE GREATER MIAMI EYE EAR, NOSE AND THROAT SOCIETY 

President Dr Ralph Klrach, 1346 N Bayiboro Drire Miami Fla. 
Vlce-Preeldent Dr Garland Johmon Blount Bldg., Fort Lauderdale Fla. 
Secretary Dr Jamca H. Mendel, Jr 7241 Red Road Miami Fla. 
Meeting Quarterly at Seren Sea* Restaurant, February May October 
ind December 


DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNQOLOQY 

President Dr Oscar Marchman Jr., Dallas Texas 
BecreUiy Treasurer Dr Morris F Waldman Dallas Texas 


LOS ANQELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNQOLOQY 


President Robert A Norene M.D 
Secretary Treasurer Lelond R. House M J) 


Chairman ot Section on Ophthalmology Wendell C Inrlne M D 
Secretary of Section on Ophthalmology Stephen J Popovich M D 
Chairman of Section on Otolaryngology Herschel H. Burston M D 
secretary of Section on Otolaryngology Roes A. Goodcell, M D 
Place Los Angeles County Medical Aesoclation Building 1925 Wllsblre 
Boulevard Los Angeles California. 

Time 6 00 PM., first Monday of each month from September to June 
Section 6 00 P.il first Thursday of each 
montn from September to June Inclusive—Ophthalmology Section. 
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PACIFIC COAST OTO-OPHTHALMOLOQICAL SOCIETY 


President Dr Leland G Hunnlcntt, 98 N Madison Ave, Pasadena, Calif. 
Secretary Treasurer Dr John F Tolan, 3419 47th Aye , Seattle (Bl.tVaah. 
Meeting 


THE RESEARCH STUDY CLUB OF LOS ANGELES, INC 

Hon Chairman Dr Isaac H Jones, 635 S Westlake Ave, Los Angeles 
57, Calif 

Chairman Dr Orrle E Ghrlst, 210 N Central Ave, Glendale, Calif 
Treasurer Dr Pierre Vlold, 1930 Wllshlre Blvd , Los Angeles 57, Calif 
Program Chairmen 

Otolaryngology Dr Russell M Decker, 65 N Madison Ave, Pasadena 
1, Calif 

Ophthalmology Dr Warren A Wilson, 1930 Wllshlre Bird, Los An 
geles 57, Calif 

Mid Winter Clinical Convention annually, the last two weeks In January 
at Los Angeles, Calif 


PUGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Clifton E Benson, Bremerton, Wash 
President Elect Dr Carl D F Jensen, Seattle, Wash 
Secretary Dr Willard F Goff 1215 Fourth Ave Seattle, Wash 

CANADIAN OTOLARYNGOLOGICAL SOCIETY 
SOCIETE CANAD'ENNE D’OTOLARYNGOLOGIE 

President Dr G Edward Tremble, 1390 Sherbrooke St, West, Mon 
treal P Q 

Secretary Dr G Arnold Henry, 170 St George SL Toronto, Ontario 
Meeting Blgwln Inn Lake of Bays Muskoka, Ontario June 16 to Jnns 
18, 1955 

INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY 
President Dr Andre Soulas, Paris 1-ranee 

Secietary Di Cheviillet L Jackson 1901 Walnut SL Philadelphia 3, Ps 
USA 
Meeting 

Time and Place 


FOURTH LATIN AMERICAN CONGRESS OF 
OTORINOLARINGOLOGIA 


President Dr Dario 
Secretary 

Meeting Lima, Peru, 1957 

SOCIEDAD NACIONAL DE CIRUGIA OF CUBA 

Presldente Dr Reinaldo de Vllllers 

Vlcepresldente Dr Cfisar Cabrera Calderln 

Secretarlo Dr Job6 Xlrau 

Teaorero Dr Alfredo M PetlL 

Vocal Dr Jos6 Gross 

Vocal Dr Pedro Hemftndez Gonzalo 


352 



rrRST CENTRAL AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY 


PTArident Dr Victor iL Noubleau San Salvador 

Sacretary Treamrer Dr Hector R. SHya, Calle Area Ko 84 San Salvn 
dor El Salvador Central America. 


SOCIEDAD CUBANA DE OTO-LARINQOLOQIA, 

Prealdent Dr Relnaldo de VfUlera, 

Vlce-Preildent Dr Jorge de CArdenas. 

Secretary Dr Pablo Hemandei. 

SOCIEDAD DE ESTUDIOS CLINIC08 DE LA HABANA 

Presldente Dr Frank Conoaa Lorenxo 
Vlce-Presldente Dr JnUo Sangully 
Secretnrlo Dr Joan Portaondo de CaaUo 
Teiorero Dr Lula Ortega Verdes 


MEXICAN ASSOCIATION OF PLASTIC SURGEONS 

Prealdent Dr Geaar LaBolde Mexico D F 
Vlce-Pretldent Dr M OontaJex DUoa. Mexico D F 
Secretary Dr Joan de Dloi Pexa. Mexico D F 


FEDERACION ARGENTINA 
DE SOCIEDADE8 DE OTORflINOLARINGOLOOlA. 

Secretarlo del Exterior Dr Juan Manuel TiU> 

Sub-Secretorlo del Exterior Dr Oreate E. BergagUo 
Sflcretarlo del Interior Dr Eduardo CosUr&n. 

Snb-fiecretario del Interior DrAttllo Vlnle del Carrll 
SeexetarioTesorero Dr Vicente Carrl 
Sab^ecretario Teaorero Dr Joed D Suberrlola. 


BUENOS AIRES CLUB UTORINOLARINQOLOQICO 

Prealdente Dr K. Segre. 

Vlce-Prealdente Dr A. P Belon. 

Secretarlo Dr S A- Aram 
Pro-SecreUrlo Dr J IL Tata 
Teiorero Dr F Qames 
Pro-Tesorero Dr J A. Bello 

SOCIEDAD COLOMBIANA DE OFTALMOLOQlA Y 
OTORRINOLARINQOLOQIA (BOGOTA COLOMBIA) 
Preeldente Dr AKonao Trlbln P 
Secretarlo Dr Felix E Loiano 
Teiorero Dr Mario Arenaa A. 


A80CIACI0N DE OTORRINOLARINQOLOQIA 
Y BR0NC0E80FAQ0L0QIA DE GUATEMALA 


IJe^dente Dr Julio Queredo 16 Calle Oriente No 6 

^ Hdetor Crux 3a Avenlda Sur No 73, 
Bwnd VlM-PrMidente Dr Jo«« Lull EBcunlUa, Ea CaUe Ponlente 

BKratMlo-TMorsre Dr Homce Polsnco 1 ! CtUe Ponlenta No. 9 D 


SOCIEDAD DE OTO RINO LARINQOLOGIA, 

COLEQIO MEDICO DE EL SALVADOR, SAN SALVADOR, C A. 
President Dr Salvador Mlxco Pinto 
Secretary Dr Daniel Alfredo Alfaro 
Treasurer Dr Antonio Pineda IL 

SOCIEDAD ESPANOLA DE OTORRINOLARINGOLOGIA. 

Presldente Dr D Adolfo EUnojar Pons 
Vice Presldente Dr D Jose Perez Mateos 
Secretarlo General Dr D FYanclsco Marafids 
Tesorero Dr D Ernesto Alonso Ferrer 

SOCIEDAD OTO RINO LARINGOLOGIA DE LOS 
HOSPITALES DE MADRID 

Presldente Dr Don Fernando Beltrfin Castillo 
Secretarlo General Dr Don Alfonso Vassallo de Humbert 
Tesorero Dr Don Rafael Garcia Tapia. 

PORTUGUESE OTORHINOLARYNGOLICAL SOCIETY 
President Dr Albert Luis de Mendonca 

Secretary Dr Antonio da Costa Quinta, A^enlda de Llberdade 65, 1" 
Lisbon 

SOCIEDADE PORTUGUESA DE OTORRINOLARINGOLOGIA 

E DE 

BRONCO ESOFAGOLOGIA 

Presldente Dr Alberto Luis de Mendonca 

Vice Presldente Dr Jaime de Magalhaes 

1 ° Secretarlo Dr Antonio da Costa Quinta 

2" Secretarlo Dr Albano Coelho 

Tesourelro Dr Jose Antonio do Campos Henrlques 

Vogals Dr Teofllo Esquivel 

Dr Antonio Cancels de Amorim. 

Sede Avenida da Llberdade, 65, 1 ®, Lisboa 

SOCIEDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA 

Presldente Dr Aldo Remortno 
Vlce-Presldente Dr Luis E Olsen 
Secretarlo Dr Eugenio Romero Diaz 
Tesorero Dr Juan Manuel Pradales 

Vocales Dr Osvaldo SuArez, Dr Nondler Asls R, Dr Jorge Bergallo 
Yofre 

ASOCIACION DE OTO RINO-LARINGOLOGIA DE BARCELONA, SPAIN 

Presldente Dr J Abello 

Vlce-Presdente Dr Luis Sufle Medan 

Secretarlo Dr Jorge Perelld 319 Provenza, Barcelona 

Vlce-Secretario Dr A. Plnart 

Vocal Dr J M Ferrando 

ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER — 

CAMPINAS 

President Dr Heitor Nasclmento 
First Secretary Dr Roberto Barbosa 
Second Secretary Dr Roberto Franco do Amaral 
Librarian Treasurer Dr Leoncio de Souza Quelroz 
Editors for the Archives of the Society Dr Guedes de Melo Fllno 
Dr Penldo Burnler and Dr Gabriel Porto 
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PKOCTOR CYSTS AND FISTULAS OF NECK 


In each aich theie develops a cartilaginous skeleton, an 
aoitic 01 vasculai aich connecting tlie vential and dorsal 
aoitas, a laige nei’ve along its anteiioi boidei, a smallei one 
along its posteiioi, and a muscle component 



Fip 1 Show ing- Earh Development of the Pharjngeal IVall 

A. Showing proxImIt> of ectodermal floor of branchial clctts to th® 
entodormnl phnr> ngreal pouches 

B Bapld prrowth of the hjold arch 11 o^erahadous postoral arches 
formlnp- the cervical sinus 

C Occlusion of the cervical sinus (note Its position lateral to groove 
and pouch III and its communication with grooves II and Iv) 

Uedrawn from “Ward and Hendricks *Tumors of the Head and 




proctor cysts and fistulas of neck 
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NERVES OF THE VISCERAL ARCHES. 

Each nerve of a visceral arch supplies the muscles of that 
arch and the pharyngeal pouch and gi-oove lining in front of 
the arch (see Fig 3) The Vth nerve and the Gasserian 
ganglion he at the base of the mandibular arch The ganglia 
of the Vllth and Vinth nerves are situated at the base of 
the hjold arch in front of the otic vesicle The glosso- 
pharjTigeal and its ganglia he behind the otic vesicle at the 
dorsal wall of the pericardium The large ganglionic mass of 


A n 



Fig. ^ Showing In the hnt dlagraro the nolld condensatlona nf the 
pharyngeal arches laterally with looae aulipharyngrol ineaoderm below 
In which He the >ca»ela and etructurea (ro VJIl of thr eplporlcanllal 
ridge. In the second diagram thr condenard meaoderm hoa been **de 
poelted. on the pharyngeal wall (0pl ) on the one hand and ngalnet 
the ectoderm (8om ) on the oth« r ro that the \nih nrr\i and Ita muacleo 
He In looae meeoderm between these two eupertlclal to the pharyngeal 
•tmetnrei and deep to the eomatlc. 

Hedrawn from Fraaer Manual of Embryology • 


the vagus lies ovei the bases of the fourth, fifth and sixth 
arches and near the dorsal wall of the pericardium The spinal 
accessory nerve is a backward extension of the vagus to the 
cervical region of the spinal cord Its spinal fibers supply the 
stemomastoid and trapezius muscles, both of which are of 
branchial origin Tlie hypoglossal nerve is not i-elated to the 
branchial apparatus The tongue musculatuie is derived from 
the last tliree occipital segments and is somatic in nature 
(see Fig 41 
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PROCTOR CYSTS AND FISTULAS OP NECK 


MESODERMAL STRUCTURES 

The lateial phaijTigeal walls aie made up of concentiated 
mesoderm in the foim of arches Aiches III to VI do not 
pass to the midlme, leaving the cential legion vnthout an 
aich concentiation (see Figs 2, 6) The flooi of the central 
legion has a limited subentodei-mal condensation of mesoderm, 
followed by a loose mesodeim and finally the pericardium 
In the lateral wall the entire space between ectodenn and 
entodei-m is filled with dense mesoderm Tlie arteries extend¬ 
ing from the peiicaidium pass through the loose subpliai’ 3 ’n- 
geal layer During the fifth week the dense mesoderm in the 
arch divides into a visceial and a superficial condensation 
vith a loose inteiwening mesodeim (see Fig 2-B) This 
change in the arch is associated with disappearance of the 
arch form on the surface and in the interior of the pharjTix. 
rotate as the pharynx grows forward leaving only their 
The aoidnc aiches now come to he on the pharyngeal wall and 
branches of distribution m the condensations of the wall 
The neiwes of the arches remain deep to the arteries and in 
the pharyngeal wall 


The hypoglossal neiwe wuth its muscle cells extends fonvard 
between the superficial and deep mesodermal layers It passes 
forVaid superficial to the carotids, thyroid, thymus, larynx, 
superior lai-juigeal and glossophaijoigeal nerves, and the 
hyoid If any connection were to persist between the tivo 
walls the neiwe would come up against it. None exists, how¬ 
ever, until it reaches a branch given off by the external 
carotid (a visceral artery) to the muscles of the outer wall 
(steinomastoid branch of the occipital). 


The phaijTigeal wall and the dorsal structures grow rapidly 
causing a for-waid elongation Tire relatively slower ventral 
giorvth keeps the phai’jTix cuiwed at first around the top of 
the pericardium, but as this ventral growth becomes more 
manifest the separation from the pericardium occurs, and 
the neck becomes exndent - 
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FIfr -1 A—The beglnnlnp of the cer\ leal sinus Neck of’'JVTJircuiir 
br\o at the end of the Ilfth week of de\elopment showine I?® 
held In which the third and fourth arches are subsldlmr I mano^ 
nrch II In old arch PL VII placode of facial P^'e II'," ,^lte 

Rlossophar) nsreal ner\o ILX placode of \nEU8 Cl oiirht 

OM occipital mj otomee Ot otoc\st G, Gasserian EpppPop VP 
prominence of e\ e Mx maxlllarj process EpR eplcardlnl r e „ 
tlnual with the caudal boundar^ of the arch - field Arches li 
are belnp overshadowed bj the rapldlj prowlne hjold arch 

B View of arches and prooves In a 10 mm embrjo 
Bhowinp the beBlnnlnp of the cervical sinus disappearance rne a 
ment of the marplnal folds narrows the openlnp Into the d;6Pr" ntorm 
the smaller fourth nrch Is belnp covered P pericardium I II tiJ i . 

Real arches The w Idclj open placodal recess of vacua PI* p \ . nirevl 

and behind the narrow duct PL d IX, leadlnc tn f*’®, hcUltrf 

cancllon The eplperlcardlal ridge Is verv prominent 
the third nrch formlnc a posterior boundnrj to the nrch area 

C Arch area In a 12 mm embrvo (about six weeks) J^E^her clMurt 
has left onlv an area of the flattened thlid nrch exposed '"f A, rn^ai 
areas are burUd so Is the fourth nrch Shows the a^'^nn'' |(« 

below with the first but formlnc the flexure line nf^ fP® ."u-nipp tlte 

posterior border behind this third arch a small area PL X mu'c 

point of attachment of the remnant of the tract 'aadlnc to tne a |y| 
vesicle of the vacus and PL IX points to what Is apparentl> ^ ®, t> p^rl 
less marked track to the placodal vesicle ot the glossopharv nceni 
cardlum m mouth 


Redrawn from Fraxer ' 
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ECTODERMAL ASPECT AND THE CERVICAL SINUS 

The first (mandibular) arcli especially, and also the second 
(hjoid) grow much more lapidly tlian the I'cmaining arches 
The second arcli grows over, I'eaches the tlioracic body wall 
a nd bu ries the tWrd and fourth arclies so that an ectodermal 
space (cervical sinus) becomes enclosed (sec Fig 1) The 
enclosed cervical sinus is in contact ^\ith the second, third 
and fourth phaiimgoal pouches. Die cervical sinus is formed 
in the sixth and seventh weeks of embryonic life but^dis- 
appears before the end of the second month 



Hm? nf rlWeS > l^w from D«lo\> of Htriicturrn forminc 

the PerlMnllutn brinv removed oioept where tt la at 
OMe?MmflS !“ '•'5’*' Stmaurea or the Pplperloanllal nldBO 

iinterruptrd Unea) paaains Forwopd to the ^landlbuUr Arch- 


Ar Aortic •t©m plerclns pericardial roof 


RfrtJrawQ from Praier 'ilonnal of Embnoloffy ■ 


Frazer shoved that the cervical smua is not completely 
enclosed, but rather tliat the third and fourth arches fonn 
w floor of a small depressed triangular field (see Fig 4-A) 
We anterior border is formed by the hyoid arch, the posterior 
border is a thick ndge produced by downgrowths from the 
occipital mj otomes The posterior border extends from behind 
and below the otocyst, dotvn and back, and then becomes con- 
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tinuous at an acute angle with a smallei iidge which runs 
fonvaid above the peiicaidium (epipericaidial iidge) The 
epipeiicaidial iidge extends medial and fonvaid, so that it 
IS lost to view betw^een the thud aich and the peiicardium. 
It ultimately leaches the mandibular aicli (see Fig 5) The 
epipeiicaidial iidge caiiies muscle cells fiom the occipital 
(and piobably uppei ceivical) myotomes to form the muscles 
of the tongue, infiahyoid muscles and at least pait of tlie 
steinomastoid The hypoglossal nei-ve aiising neai the occipi¬ 
tal myotomes giows fonvaid ivith these muscle cells to leacli 
the mandibulai aich = 



Fip G Three Bchemes lUustratlnF formation of central part "'Itp 
The first shows the first three arches In position ns at 12 mro iv'tn n 
muscle fibers sleeping round behind this to enter the nf 

ridge The second shous a tittle more ad'.ance ulth distin tion 
fibers and the line (cl) In uhlch the claelcle Is beginning to form „ 

later ha\ c muscular attachments The third gUes the definitive conoi i 
gained be tbc fixation of muscle to claMcle and the drawing tor a 
of the neck be>ond this 
Iledrawn from Prnser ' 


The placodal aieas of thickened epithelium appeal in asso 
ciation mth neiwes of the aiches A week latei all tluee 
boideis of the tnangulai cervical field have encroached upon 
it, buiying the fourth arch but leanng a recess leading to its 
placodal area (see Fig 4~B) The placodal areas remain 



I 



FIr. 7 Xledrawn from photomlcroffroph* of Garrett.* 

A. Human embryo (f mm ) Section through the phuryntfenl mbIop 
ahowinB the primitive relntlonnhlp* between branchial archea (Itoman 
DUmerali) clefta (Arabic numeral*) and the tlpa of the correapondlntr 
pharynge^ pouchei (P S J 4) x # 

B. Homan embrjo (8 ram ) A nlmllar aeotlon ahowlnjr the thickening 
of tb* walla of the fourth cleft (4) the nJOTeaalon of thu third oloit (3) 
and the narrouine of the cervical ainu* (CC8 TICS) t 6-. 

C. Human embryo (S mm.) A aectlon throunh the samo embryo 0 90 mm 
nearer the brain ahowlnc an early ataffe (E) Tn the formation of vealcle 1 

X 

D Human embrjo (9 mm.) Section almllar to those of F1 b» 1 and i 
snowing narrowing and deepening of the fourth cleft (4) disappearance 
of the third cleft (S) and further constriction of the cervical sinus (CCS. 
IvOS) X 83. 


E. Human embryo (10 t mm.) A similar aectlon showing modiflcatlon of 
^he fourth cleft (4) and constriction of the cervical sinus ((TCfi RCS) 

P Human embryo (1 mm.) Bhowa the closure of the fourth cleft 
uansformlng it Into vesicle 4 (4) by obliteration of the caudal portion of 
the cervical sinus (CCS) x 61 p 
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rijr 8 Schema of the morphopenenls of the third branchial pouch nnd 
its dtrUatlNes peon from ^ent^al 

A Third branchial pouch approaching the floor of branchial cleft IH 

B Elongation of third pouch Into the prlmordlum of the thymus Early 
apsoclatlon of the cer\icnl sinus with the thymuF 

C AppenianLC of tho iirlmorrtlum of pnrath-vroid III at the 
of the pha^^n&eal pouch Separation of ectodermal sinus Its doraai rc 
tion to the upper end of the tlnmus 

I> Complete separation of third pouch dorUatUea from the pharynx. 

E Growth of purnthj rold III and elongation of the th>mus bepinninp 
of Isolation of third branchial complex components 

r Caudal mlpratlon of thymus BC III Branchial cleft 
\lcal Hlniip EB III Third cntodermal phar> npeal pouch ETn ^ , . 

d<rmnl thynnus P III Paratb\ rold III P D Phar\ npo-branchiai uu 
Ph Pharynx RPD Remnant of pharvnpo-brnnchlal ducL Th 

(Redrawn from Illustrations by E Erickson In article by Norris 
Courtesy Cariuplc Institution of ■Washington)^' 
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connected \Yith the ganglia of their respective nerves, and 
as grov-th goes on and tlie nerves get further from tlie surface 
the placodes are left at the bottom of little pits opening on the 
surface. These disappear very soon. 

By the end of the seventh week (12 mm. stage) the fourth 
arch is covered by the occipital fold The third arch can be 
seen on the surface, its groove rcpiesented by a faint lino 
(see Fig 4 C), in the upper part of wlucli is still a connection, 
the placodal lesicle of the vagus. This aioh is clearly marked 
off in front, for the line of the second outer groove remains as 
the flexure line of the neck. Tlius the "closure” of the cervical 
sinus is only partial, tlie third arch lemaining flattened down 
on the surface. 



mm“ “tout the Ktneo ot 1« 
oint., to indJoate It* derl>atlTe*. 1 V Phar>n([«^ pouches. 

XledrawTi from Ar«> DcTelopment Anatomy •* 


The second arch noiv becomes appended to the first by 
virtue of fusion of the walls of the first groove The upper 
part of this groove remains as a wide and deep hollow to form 
the external auditoiy meatus (see Fig 4-C) with the wmg-Uke 
remnant of the second arch forming the lower part of the 
pinna 
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The pharynx in the meantime has been slowly gi owing awav 
fiom the pel icaidium so that the aiea between the peiicardium 
and the mandibulai aich (see Fig 6) is giadually enlarged 
with the cells of the epipencaidial ridge filling up the interval 
Heie the muscle cells of this iidge come into contact with the 
body of the hyoid bone foimed between the ventral parts of 
the second and thud aiches (hyoid muscles) 

The neck comes into evidence as the phai’jmx separates from 
the peiicaidium The laige mandible has the remnant of the 
second aich (pai-t of the pinna) attached to it, but on a deeper 
plane aie the digastric and stylohyoid muscles, which maintain 



Flp 10 Dlnpram aho\\ Inp the position of phnrj npeal pouches 'n the 
human phnrinx A Eustachian tube (first pouch) B. Lateral | 

nnsophartnx (fossa of Tloaenmuellcr), C Tonsil (second pouch) D 
tlon of third pouch actordlnp to Keith (73) E Position of 
nccordlnp to Aret (2) P Eletntlon o\cr Internal lnr)npeal f ®,, 
sltlon of fourth pouch accordlnp to Art> (2) H Median thlTOld 
formlnp c\st and fistula I Median thjrold formlnp Isthmus 


the original position of this aich Behind them is the flexure 
line of the neck, and then the aiea which was originallv the 
extenial thud aich vliich now enlaiges to extend over the 
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anterior triangle of the neck This js bounded ventrally by 
infrahjoid muscles, and behind by the sternomastoid, deriva¬ 
tives respectively of the epipericardial structures and the 
caudal limiting ridge (see Fig 6) 

In an earlier report Frazer depicts the cervical sinus draw¬ 
ing away from the pharjTix with continued groivth, leaving 
long cell strands of ectoderm in contact with the pharyngeal 
pouches (see Figs 14, 15) The cervical sinus is connected to 


Remnon! of 
fKyro-^laital 


Euflach tubo 
S£ 



Lotftrol recou 
/ of phorj/nx 


,^Soft polote 
-PUco •errJKji^orlf 

Post pillar 


Hyoid 
2nd daft 

3rd cisft- 

41h cisft- 

Thyroid 




Pyriform fossa 


Ossophogus 


^entriclo 
of lorynx 


Ph.ryns«i*„ceiii ofbSj.S" “** “"=>> BE = 


Kedmwn from K.lth “Humsn PmUoolOB> .nd Morpholoar "i 


B^ace by a narrow tract The external duct 
^ning from the region of the second pouch opens into this 
tract and not directly into the cervical sinus. 
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ENTODBRMAL ASPECT AND THE PHARYNGEAL POUCHES 

The phai jTigeal pouches have disappeaied fiom the intenor 
of the pharjmx by the end of the second month, vnth the 
exception of the uppei part of the first, which fomis the 
Eustachian tube, tympanic caYity and mastoid an-cell system. 
Tlie external auditoiy meatus is formed from the first groove 
The tympanic membrane remains in the position of a cleft or 
closing membrane The lateral pouches have dorsal and ventral 
angles, and the surface of contact with the ectodenn extends 
from one angle to the other' (see Fig 14) In the case of the 
first pouch there is no definite ventral angle, and the epithelial 
contact IS only with the upturned dorsal angle 




rip 12 Sho'ftlnp the position of the External Cleft Depressions In the 
A-duU 

riedrat\ n from Keith ‘Human Embrjolopj and Morpholopi 


Tire second pharyngeal pouch is obliterated ventially by the 
development of the tongue and by a proliferation of its endo- 
deimal lining Only a small portion may persist as a small 
recess (tonsillar fossa) The dorsal portion of this pouch may 
contribute to the cor responding tubo-tympanic recess- The 
distance betv^een the angles in the depth of the second pouch 
increases rapidly, the upper angle and the pouch below it lose 
contact vnth the ectodenn and come to he pennanently m 
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the middle eai' (see Fig 14) Tlie lower or ventral angle of 
the second pouch is located in the tonsillar fossa 

The pyiiform fossa, anterior to the fold of the internal 
larjmgeal nerve, marks the site of tlie thud phaiimgeal pouch 
in the adult The fourth phaiyngeal pouch opening site lies 
behind the fold over the internal Iniyngeal nerve’ (see 
Fig 10) 

PATHOLOGICAL CONSIDERATIONS 

The pathogenesis of lateral cervical cjsts and fistulas still 
remains widelj disputed chieflj because of tlie vaiious opin¬ 
ions concerning the embn’onic derelopment of the neck 




? 



U V A P 


TYPE D? 


Bronchial Cr.ta lo Iho 

TlfwJmwn from Bailey »*Branchlal Cy»t» 


Host authoiities adlieie to the branchipgenic_thfiory on the 
baaiB of one of the following * 

1 Ve stigial lemains (epithehal i-esta) of the branchial 
apparatus. 

Incomplete closure of the branchial grooves 
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S Ruptuie of the closing membiane sepaiating the bran 
chial giooves fiom the bianchial pouches 

i Anomalous development of the branchial apparatus 

5 Peisistence of a ceiYical sinus 

It IS usuallj’’ assumed that fistulas aie the result of mcom 
plete closure of a branchial groove or pouch, or both, ah^that 
cysts are a result of vestigial epithelial remnants (see Figs. 
11,12,16, 17,18) 

Bailes^ has described four types of bianchial cysts based on 
then relations to surrounding stiuctmes (see Fig 13) 

Type I — This is the type which lies superficially imme¬ 
diately beneath tire cervical fascia and at the anterior border 
of the stei nomastoid muscle 

Type II — This is the commonest variety It is beneath the 
enveloping fascia It extends down to and lies on the great 
vessels The wall must be carefully separated from the m 
teinal jugular vein to which it is varyingly adherent Fascial 
pi essui e causes them to become oblong 

Type III — Extension inward to the lateral wall of the 
phaijmx occurs The cyst passes between the intenial and 
external carotids In addition a prolongation of the cyst may 
pass upward as far as the lateral mass of the atlas and even 
to the base of the skull The overlying portion of the sterno- 
mastoid muscle is thinned and flattened out over the cyst 

Type IV — This is usually a columnar-lined cyst lying adja¬ 
cent to the pharyngeal wall, and medial to the caiotids As 
a rule this tjiie is seldom obseiwed chnicaUy, since it hes 
deeply and usually produces no symptoms At tunes these 
cysts develop after tonsillectomy as the post-opeiative scar 
closes a pievioiisly patent and unnoticed inteimal incomplete 
branchial fistula 

Fiazei' was of the opimon that Bailey’s Type I originated 
from the external tract leading to the ceiwical sinus oi froin 
the second external duct which runs into this tract (see Fig 
14) Type II is ascribed to an enlargement of a persistent 
ceivical sinus Type III is refen ed to as an enlargement of the 
second extenial duct perhaps combined Avith an enlarged cer- 
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vical sinus Type /V may be the remnant of an internal 
geal duct, or may possibly be derived from one of the epithe¬ 
lial bodies" which are found in association with the pouches, 
or, in spite of its epithelium it may be derived from ectoderm 



Plff 14 Bcb^naatlo QCTure to show thr atruoturen In Iho n«ck 

i^ltb their relationi to main arlerle* and neniea. 'The epithelial bodies 
are not renrejiented. Id Jld Ooraal anplee of let and -ml lateral pouchoa. 
IIt IIL rv Internal pharynsreal ducu" derived from ventral amrlea of 
nd, 3rd and 4th lateral pouche*. I I 4 external pharynseal ducta do 
nved from Jnd Jrd and 4th external croove*. V. Layer of eniodermal 
pellii cut off from the lower part of tuatachlan lube E. Tube Eustachian 
tub*. ELC External carotli IC Internal oaroitrt Th O Duct. Thyrotrlox 
»al duct- 

Itedrawn from Fraier 


According to Frazer,' there is only one way of settling the 
origin of any particular instance of pei-sistent and enlarged 
vestige, and that is by a careful anatomical examination with 
reference to relations, followed after removal by microscopic 
investigation The anatomical relations are moat important 
in their pharyngeal aspects "The three pouches and their 
corresponding external ducts bear definite and distinct r ein - 
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tions to the main vasculai and nei-vous stiuctuies, and these 
lelations, if the vessels aie noimal, aie absolutelj'^ fixed and 
ceitain” (see Fig 14) 

It Avill be obseived that the second external duct passes 
bet\\ een the two caiotids and in fiont of the vagus The thnd 



I 


rip 15 Th<. LInInp Aleinbrniie of the Phnrj nv of a Human (''"bn® at 
the end of the sixth Meek of dc\ elopinent (3 0 inin ) \ ioM ed on its ^ 
'I'^poct (Grosser) I* Ijctoderni A First pouket B Second 1* iv 

sll) CS Cer\lcnl Slnu^ C\ Cer\ical \cslcle PT IV Paratlij roid i» 
UR Ultimobranchinl bod\ (thjrold) 13 Esophapup I LarNnx 1 > , 

form fossa, T Tlnrold TM III Thjmus III PT HI Parathj rom J** 
TR TubotAmpanlc recess PH PharMix 

Redrawn fiom Keith Human Embrjolofo and Morpholopj ^ 


external duct goes behind the common oi internal caiotid and 
in fiont of the vagus and leaches the inteiioi of the pliai'j'n^ 
beloM the hyoid The foiiith external duct is diaivn down bj 
the aicli of the aoita on the left side and by the subclanan on 
the light If the closing membiane weie peifoiated these 
ducts might lead into the phai’jmx, the second into the tonsil, 
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the third into tlie pyritomi fossa anteiioi to the fold of the 
internal laiyngeal nerve, and the fourth into the pjTifonn 
fossa behind the fold of the internal lai-yngeal* (see Figs 10, 
11 , 12 ) 

The cervical sinus lies supei-ficial to the gieat vessels, an- 
teiior to tlie stemomastoid and below the posterior belly of 
the digastric. Fistulas of tile second groove, or cleft, and 



A bode 


Flj; of (llaeram* to show hotv neNrrai kind* of tnieU ftnd 

cjiU may arlie through faulty d**veIopmei»t of tho phaongtal wall 

A. Normal pharjnx ahowlng cloauro of alnua 

U. Incomplete cloaure of cerrlcol slniin f<»rn>lm lhi» baal* for a tract 
opening exlemall> uiwn the aurfnce of tho neck 

C. Ttuplure of eloaluB membrane leA>lnpr permnnenl opening iPto the 
roaltlon of the lecond pouch 

D Branchial Hitula reauUlnjr from ft comblnntion of the condlllona In 
B and C. 

E. Cratlc remnant of the tervlcal alnua 

Ttedrawn from Ward and Hendrick ‘Tnmora of the Head and Noek 


pouch have been recognized on many occasions. TTie ecto¬ 
dermal derivatives might be expected to have a stratified cell 
lining and the entodeimial prolongations a columnar celled 
epithelium. Frazer states that lymphadenoid tissue of the 
walls of cysts may piesumably be thymic.' In some lower 
mammals a “superficial thymus is found in association with 
the ectoderm of the cervical smus. 

An interesting observation of Frazer’s is the presence of a 
double layer of entodermal cells cut off from the lower aspect 
of the Eustachian tube (see Fig 14) "It is the result of the 
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same piocess which has sepaiated the doisal and ventral 
angles of the second pouch A foiwaid glo^vth fiom the third 
aich destroys this portion of the second pouch and comes up 
against the first groove, whrch is caught between it and the 
first arch” This double layer of entodermal cells disappears 
quickly The possibility of its per sisting as a vestigial i emnant 
is suggested by Frazer It would he below the Eustachian 
tube, behind the tensor palati and in front of the carotid and 
stjdophaiyngeus “If by any chance it opened into the pharynx, 
it would do so through the sinus of Morgagni 

Keith indicates that if there is a residual of placodal or of 
any developmental pocket it should appear along the anterior 
border of the steinomastoid He further states that the 
cutaneous opening often contains a tag of skin representing 
a rudimentary external ear containing a piece of caiinlage. 
The dorsal pai-t of the second cleft may persist, an auricle 
becoming developed on it, while the normal external ear is 
suppressed' 

The sources for vestigial remnants in the neck are the 
placodal cysts and their ducts, persistence of one or more of 
the ectodermal “external pharyngeal ducts” which are con 
nected with the entodermal pouches, and abnormal fusion 
between the walls of the second groove in some paiis of its 
extent Every vestigial remnant in the lateral neck that has 
a deep connection as well as an outer opemng passes upward 
to cross the hypoglossal neiwe before runmng to its oiigmal 
deep attachment" 

Fjstulas of bianchiogenic origin aiejiivided mto three tjqies 
(see Fig 16) 

1 Incomplete external fistula — has an external opening 
but no internal communication with the pharynx 

2 Incomplete internal fistula — opening into the pharvnx 
but not externally 

3 Complete fistula — complete tract mth both internal 
and external openings 
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FltWto frtm 
Znd pouch 



Flp 17 Schemmtfc dlatirrara \n which !• collected a number of anomalotu 
conditions resulilnR' from the faultjr development of the cervical alnua. 
Pharnuc, and glandular derlvntKea of the pharrngeal epithelium. On the 
tabjects right note undescended panithrrofd ill residual th>muB cord 
and a branchial Ostula from pharyngeal pouch ni A previous connection 
of the fistula with a diverticulum of the supratonsillar fosaa Is broken 
Center, persistent tbyrofflossal duct passinir ventral to (or through) the 
hyoid bone On the subject a left note a diverticulum of pouch III an 
Incompletely descended thymus still attached to parathyroid III and a 
fistula of second pouch origin. 

Redrawn from Braus “Anatotnie des Uenechen Bd 5, 


The embryonic thynuc duct may gave rise to persistent 
anomalies • A fistula of the second groove can be disbnguished 
from a fistnla of the thymopharyngeal duct on the following 
basis 

1 A fistula of the second groove must pass between the 
internal and external carotids Most complete fistulas do this. 
A fistula of the thymopharyngeal duct does not pass between 
the carotids but Ues anteriorly to and very close to the carotid 
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sheath Veiy few, if any, complete bianchial fistulas do this. 

2 The internal opening of a second gioove fistula is in the 
tonsil fossa The internal opening of a thymophamigeal 
duct fistula IS into the legion of the pyiifonn fossa which 
veiv laiely occuis 



Pip 18 Dlnprarn to Illustrate the ^arIoU8 parts of the tlsceral jccc f 
and proo\ 09 hicli mQ> persist The second recess p!\e8 rise to tne ion 
ell the recess nm^ he In contact n Ith an epltliellal tube derlvocl 
cer\lcal sinus The third recess gl\es rise to the thjmus and 
III The carotid bod's arises at the site of the third recess but Its desciop 
ment has nothlnR: to do \\ Ith the recess 

Tledrnisn from Keith Human Embr>olof!r> and Morpholoprs’ ^ 


3 The location of the external openmg is not of value in 
diffeientiatmg the two types, since eithei can open along the 
entile anteiior boidei of the stemomastoid muscle 


.4 If a cyst wall contains tjTncal thymic tissue vith 
Hassall’s coipuscles it may be of thjTnopharjmgeal duct origin 
These are raie Theie is a possibility of thjTnic remnants in 
the neck becoming associated with a second gioove fistula H 
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a cyst or fistula does not contain thymic tissue in its i\allB it 
IS probably of bi-anchiogenic origin 

5 Botli types contain Iwnphoid tissue elements 

6 Most cysts and fistulas contain squamous ciiitlielium 
Some contain columnai or ciliated epithelium Tliere is no 
reason uliy a thymic tract should contain a squamous epi¬ 
thelium 

7 If the remnants of a thjmic tract are i-esponsible, cystic 
stnictures should occui anywhere from the final resting place 
of the thymus to the site of its origin. 

8 The relationship of complete branchial fistulas to the 

stylopharyngeus muscle is rather vaguely reported The 
stydopharyngeus is a dernative of tlie tlurd arch It is dnected 
downward much more than forward, it is a thin, narrow and 
long muscle which requires meticulous dissection to distinguish 
it from the other muscles in the region Tlreoioticall\ a second 
groove and pouch fistula should pass anterosuporiorly to this 
muscle on its way to the supratonsiilai fossa ^ 

0 Branchial atiuctur-es may occur above the hyoid bone 
and above the jaw It would be difficult to explain the constant 
occurrence of lymphoid tissue, presumed by Wenglowshi to 
come from the thymus, in the walls of fistulas and cysts in 
these locations.” 

10 It IS difiicult to explain the inconstant position of tlie 
external openings of fistulas and the 1 ‘elatively high locations 
of most branchial cysts with Wenglowski’s theory ” 

LATERAL CERVICAL OR BRANCHIAL CYST 
History and Symptoms 

The most common symptom is a painless swelling in tlie neck 
(see Fig 19), usually bdow the angle of the jaw and along 
the anterior border of the stemomastoid muscle The sw ellmg 
may become quite large befoi'e it is noticed This is probably 
because the swelling is giadual as a rule Occasionally the 
swelling is rapid particularly after an mjui’y to the neck. 
Not infrequently the patient states that the swelling vanes 
in size from day to day This is most likely due to absorption 
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of tlie cystic fluid tliiough the walls of the cyst In a few cases 
theie may be a communication into tlie phaiynx thiougli which 
the cystic fluid may escape Some patients state that the cyst 




. / 

Flp 19 T> picul nppeurnnce of the usual branchial cleft cjst 


becomes tense at times, and it is m this gioup that some pai" 
may be noted 

'\^eiy laige cysts may give rise to a sensation of piessure, 
fullness 01 draving These maj'' have dysphagia, huskiness 
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and bulging into the flooi of the mouth They rarely bulge 
into the pharynx. 

Males and females are almost equally affected The ages 
vary from extreme jouth to old age Tliere is a familial ten¬ 
dency to branchial cysts. 

PHYSICAL SIGNS. 

The size of the cyst varies from tliat of an olive (1 6x2 6 
cm.) to the size of a large oiange (10 cm ) The actual size 
of a cyst cannot alwaj s be ascertained clinically 



Fl» 0 Drmwlriff of a u»ua\ branchial cyat with Ita normal relation*, 
a. ^bmaxlllary uland. IT Digastric muacle ST Bt>loh3roId muaole 
H Hypogloaaal nerve L. Llnaual artery HIa Superior laryngeal ner\e, 
V Vagua nenre EJ External Jugnlar vein. 

The swelling is cystic, and fluctuation is usually elicited 
In large tense cysts which have thick walls, cheesy contents, 
and are deep seated, this sign may be absent In these cases 
this sign may again be sought for by having the swelling 
fixed” by an assistant and manipulating in two planes at 
right angles to each other 

Cysts are usually not translucent Occasionally a cyst orig¬ 
inating from a pharyngeal pouch lined by columnar epi 
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thelium, filled with mucus, and having leached a large size 
may become tianslucent Cysts aie movable, not fixed to 
undei lying stiuctuies and skin, legulaily outlined, and coiered 
with smooth skin unless theie has been consideiable infiam 
matoiy reaction aiound the cyst. 

Cysts he in relationship with the deep surface of the upper 
half of the steinomastoid (see Fig 20) It nearly alwais 
pi-otiudes aiound the anteiioi boidei of this muscle and 
laiely aiound its posterloi border Its center usually is oppo¬ 
site the great horn of the hyoid Tire steinomastoid is fre¬ 
quently thin and flattened out over a cj^st, so that it is difficult 
to palpate One can overcome this by standing behind the 
patient and asking him to push his chin as hard as possible 
against your palm This tightens the steinomastoid so that 
it can be palpated from low in the neck (where it is normal) 
upwards along its anterior border 

DIFFERENTIAL DIAGNOSIS 

With a complete examination and with an adequate working 
Icnowledge of the vai lous pathological lesions in the neck the 
clinician can diagnose a large percentage of branchial cysts 
Frequently, however, the final diagnosis must be made by the 
pathologist. 

Tubejculoiis Lymph Glands — Tuberculosis in the cemeal 
Ijonph nodes frequently simulates a bianclual cyst The con¬ 
tents of a cold abscess frequently look like the contents of a 
cyst Bailey"claims that tubercle bacilli are found m 
only 10 per cent of tuberculous glands The contents of both 
cavities, then, are usually'- sterile All groups of cervical hmiph 
nodes should be palpated from behind the patient whose head 
IS bent for war d The complete absence of ceiwical adenibs is 
in favor of the swelling being a branchial cy'st It is unlikeh, 
but not impossible, that a tuberculous abscess would exist for 
many months without involving the skin. 

Cysttc Hygioma — A cystic hygroma is tianslucent while a 
bianchial cyst is opaque The former, usually located in the 
lover half of the neck, is diffuse, loculated and first noted m 
infancy' A branchial cyst is xvell circumscribed, unilocular 
and IS usually located in the upper pari; of the neck 
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Solitary Lymph Cyst —These are invariabb translucent 
and located in the supraclavicular triangle Those are prob¬ 
ably related to cjstic hygioma but usuallj appear in adult life. 

Hemangioma and Lymphangioma — The cavernous heman¬ 
gioma 13 bluish in coloi and presents a “bag of u oitos” sensa¬ 
tion on palpation, due to the enlarged tortuous veins Bailey* 
suggests using the "sign of emptying” If the cj’stic swelling 
IS a venous hemangioma then piessui’e will cause it to decrease 
in size and when pi-essure is removed it slowly refills It is 
possible for a large branchial cyst with deep ramifications 
to give this sign hj emptying Into the letropharyngeal space, 
hence, when exerting this pressure, the phaiynx should be 
watched before pronouncing the “sign of emptying” positive 

Cystic Degeneration of a Malignant Neoplasm — A rapidly 
growing prunaiy oi metastatic malignancy in tlie "biancliial 
position” may become cj stic. 

Carotid Body Tumor — Branchial cysts are much moie 
common These tumois occur at the carotid bifurcation Tlioy 
move laterally but not vertically Pulsation is usuallj tians- 
mitted It IS impoitant to distinguish between these two 
lesions because lemoval of a carotid body tumoi is associated 
mth tiemendous nsks. 

Dermoid Cyst — These contain hair They are supeiflcinl 
and aie nevei attached to the lateial phai'jTigeal wall 

Primary Lymphomas — This may lead to confusion, es¬ 
pecially if there is only one enlaig^ node The Ijunphomas 
are laiely single and often appear as a gioup of fused, ad¬ 
herent nodes. Ljunphomas aie apt to be firmer than branchial 
cysts. 

Aberrant Thyroid — These may occur at any level from the 
hyoid to the suprasternal notch. They vaiy in size fiom 1 to 6 
cm. In general they are firm, mobile and are not cystic 

^enrofihroma — These are occasionally seen in the neck. 
They may present a rathei firm tumor that is immobile and 
vanes from 1 to 4 cm m diameter They may or may not be 
multiple. 



382 


PROCTOR CYSTS AND FISTULAS OF NECK 


Ane^mjsin — Aneuij’’sm of the caiotids usually bulge into 
the phaiynx They do not necessaiily tiansmit a pulsation 
since the pulse piessuie is low -within Aspiiation -with a fine 
needle would confiim the diagnosis If in doubt caiotid arten- 
ogiaphy would be diagnostic 

Lipomas — These fatty tumois aie frequently lobulated and 
may suggest a bianchial cyst Aspiiation of couise -would not 
yield fluid 

Suppin ative Cei vical Lymphadenitis — Acute inflammation 
of a bianchial cj'st may simulate a suppuiating cervical Ijunph 
node The histoi-y of a pievious swellmg in the neck would 
speak foi a bianchial cyst. 

Chiomc Reti opharyngeal Abscess — Especially in cases of 
tuberculosis A bianchial cyst may piesent in the pharjTix, 
extend up to the atlas and outwaid to the gieat vessels*’ 

Thyi oglossal Duct Cyst — These need not be in tlie midline. 
They aie often on the left side but not so fai lateially as the 
steinomastoid They aie attached to the hyoid and will move 
up and do-um with swallo-unng 

Myxomatous Degeneration of a Mixed Parotid Ticmoi —An 
intiapaiotid bianchial cyst was descTibed by Fiedet*' and bv 
Cunningham *“ These evidently arose fiom the fiist cleft 

Accessory Thymus — These are laie lemnants found along 
the couise of the thymophaiyngeal duct They may be asso¬ 
ciated with abeirant paiathyioid tissue*" 

PATHOLOGY 

The contents of a cyst lined by squamous epithelium is an 
opaque fluid which passes leadily through an aspirating needle. 
If this fluid IS placed in a dish and moved to and fio the 
shimmei of its lipoid contents will be noticed ' If the 
diopped on a slide and coveied vvnth a covei-slip and examined 
undei low po-wei, numeious cholesteiol crystals -will be seen, 
which IS chaiacteiistic of these cysts At tunes the conten 
of a cyst consists of a cheesy material suggesting tapioca 
gi-anules *“* 

Tliose cysts lined -wuth a columnar epithelium have a thick, 
stickj% mucoid fluid v\ Inch is tianspaient. 
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Microscopic Pathology — Mici’oscopically branchial cysts 
uauallj have a stratified squamous epithelium, which is sur- 
rounded by lymphoid tissue and a layer of loose connective 
tissue In 263 of the 287 specimens reported by Neel and 
Pemberton the lining was a squamous cell epithelium In 18 
cases it was columnar and in six cases both types of epithelium 
were represented The columnar epithelium may contain ciha 
(see Fig 22) The supporting layer of connective tissue in 
these cysts occasionally contains serous glands and muscle 
tissue Evidence of chronic inflammation is almost always 
present in the walls of these cysts Accidental or intentional 
incision of a cyst is likely to result in an acquired branchial 
fistula. Occasionally a cyst is reported to contain thymic tis¬ 
sue in its wall Such a cyst was reported by Rudberg ’• 

BRANCRIOOENIC CARCINOMA. 

Many authorities are of the opinion that branchiogenetic 
carcinoma does not exist This diagnosis can be considered 
only after a thorough search of the mouth, nasopharynx, ton- 
ad^ larynx, hypopharynx and external auditory canal Crilo 
and Kearns * stated that less than 100 cases had been reported 
up to 1936 In the large senes of branchial cysts (287 cases) 
reported by Neel and Pemberton” they found no suggestion of 
carcinoma in any specimen. 

TREATMENT 

The only treatment that will effect a cure is complete 
surgical excision. In the event of acute suppuration surgery 
must be delayed until the inflammatory leaction has subsided 
If The suppuration does not immediately respond to conserva¬ 
tive measures incision and drainage might be necessary 
leaving the ultimate excision to a later date. 

The use_of sderosmg^solutions, repeated aspirations and 
X-ray therapy aie mentioned only to be strongly condemned 
They seldom produce a cure, and they cause unpredictable 
inflammatory reactions, which make subsequent surgical ex¬ 
tirpation mnch more difficult. 

^e cyst 18 exposed thiough a singlejranaverse incision 
followmg the line of the creases in the neck, ^e incision 
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should be neai the middle of the C 3 ’^st and the flaps of skin and 
platysma dissected fiom the undei lying enveloping fascia. 
If the cj^st IS unusually laige the steinomastoid muscle mav be 
divided to afford piopei exposuie 

The underlying spinal accessory nei’ve should be carefullj 
isolated It bears a po^mior relationship to the cyst wall 
The branchial cvst maj’’ run deeply in the neck and extend 



I'ifr 2- Photonilcroi:,raph of n brnnohlal c^ st -Hhlcli A^ns found behind 
the iiosttrlor tonsil pillar 'Note the cllhitcd columnar epithelium 

upward as far as the base of the skull It is highly desirable 
to remove the cyst intact If it bursts half way through the 
operation dissection becomes difficult, surrounding structures 
become endangered, and the end result may be unsatisfactory, 
for even a small piece of seer eting epithelium left behind may 
give use to a sinus 11111011 peisistentlj^ discharges 


i 
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The following technique simplifies the operation and makes 
intact removal almost aluays possible The superficial aspect 
of the cyst is cleaned and about half of the liquid contents of 
the cyst aspirated with a small needle and saved for reinjection 
into the cyst after removal so as to check for the possibihty of 
overlookmg a fistulous tract The puncture hole is then covered 
with a small piece of gauze which is then seized along with the 
underlying collapsed cyst wall, with a sponge forceps “ The 
gauze helps to keep the forceps from slipping Gentle traction 
IB made with the forceps in various directions, while the cjst 
wall is dissected out by blunt dissection with gauze, forceps 
or scissors Great care must be taken not to overlook a pedicle 
which must be removed along with the cyst,” The pedicle 
may extend to the tonsil fossa and may be so narrow that it 
IS difficult to dissect Extensive dissection may be required 

LATERAL CERVICAL nSTULAS 

The typical cervical fistula is present at birth and has its 
e^mal opening a short distance above the sternoclavicular 
Joint and m front of the stemomastoid muscle The fistulous 
tract is usually palpable as a firm cord which passes upward 
undeiLthe_platysma muscle and enveloping^fascia and super¬ 
ficial to_tee sternohyoid and sternothyroid muscles (see Fig 
2§y The course parallels the stemomastoid muscle It is in 
close reUition with the underlying carotid artery and internal 
jugnlar_vein. At the level of the hyoid bone it turns inward, 
crosses over thnliypoglossal nerve, passes beneath the pos- 
tenor belly of.the digastric muscle, passes between the mtemal 
and external carotid arteries^ and over the glossopharyngeal 
nerve. It then passes beneath the styloglossus muscle and 
above the stylopharyngeous musde. It finally extends upward 
along the posterior aspect of the tonsil into the posterior 
palatine arch to end in the upper half of the posterior faucial 
pillar, the supratonsillar fossa,” or it may extend 

through the tonsil opening directly on its surface »■ " » 

According to Rudberg” about 90 per cent of fistulas show 
squamous epithelium, 8 per cent ciliated columnar, and 2 per 
cent show Ixith types. When the lining is columnar there is 
often a persistent, annoying secretion of mucus* When the 
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fistula IS of a unifoiTnly laige calibei ingested liquids may 
leak tluough If the fistula is of tlijunogenic oiigin then 
thjTiuc tissue will be found along it/^^ on micioscopic exam¬ 
ination 

Many times the external oiifice is small and inconspicuous. 

In the senes of 239 cases of lateial ceivical cysts and fistulas 
lepoited by Neel and Pembei’ton^* 80 weie fistulas Of these 
40 weie external fistulas, 31 complete fistulas and nine internal 
fistulas Fiftj'-eight complained of a diaining sinus The 



Fifr 23 D^a^\lng■ of a complete fletula of second Bi' 00 \e and po 
oriffin with Its usiiul relnllons Note tho fistula pnsslntr up^\a^a unacr 
sternoniQBtold muscle At the level of the h>’po&loe8al nerve .1 

most at right angles over the nerve and between the internal and 
carotids to reach tho region of the pharj ngopalatine arch a short a. 
further Isot shown is the passage of the tract over the glo‘’'»opnar>ni-. 
nerve and lopharjngeus muscle which lie deep to the caroUas 


majoiity of external fistulas were pioduced by ill-advised 
incision of a cyst (acquired fistulas) which was mistaken for 
an abscess Semken’® stated that complete fistulas aie presen 
in appioximately one-thiid of leported cases When a com¬ 
plete fistula is piesent the external oiifice can be seen to rise 
with deglutition. 
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Tlie internal opening of a complete or of an internal fistula 
can be found in only a small number of these cases If an 
internal fistula is associated with a cyst, the cyst may fill mth 
food, air oi liquids when swallowing, or it may become infected 
and fill with pus Prcssuie applied to such a cyst may express 
its contents into the pliarynx. Tins situation is sometimes 
initiated bj tonsillectomj ” *' 

Fistulas maj be unilateral jn bilateral They may occur in 
Be\eial members of the same family Fistulas occasion¬ 

ally have accMsoriTtracts ^ diverticulums” which must not 
be overlooked In surgery When a fistula is probed such symp¬ 
toms ns pallor, palpitation, coughing, and vomiting may occur, 
due to the close pioximity of the tract to the vagus nerve.” ’ 

A fistula of tlie tlilid pliaryngeal pouch should open into the 
pharynx in the plane of the thyrohyoid membi-ane. These are 
extremely rare. 

An internal fistula may open into the traclica or larrnx and 
gi\e rise to ail sacs and present the features of what has been 
called “aerial goitre,” “aerial bronchocele," “tracheocele,’ and 
"hernia of the trachea ’ These should be differentiated 
from a laryngocele 

Ajtuberculpus fistula must be considered m the differential 
diagnosis The congenital fistula is present at birth whereas 
the tuberculous one is not The course and extent of a fistula 
can be demonstrated by the injection of the tract with a radio- 
opaque oil and taking a Roentgenogram (see Fig 2*1) A 
congemtal fistula will reveal a smooth wall whereas a tubercu¬ 
lous fistula will be very irregular” If the shadow e.xtends to 
the pharymx a diagnosis of a complete fistula can be made. 


TREATIIENT 

T^surgical extirpation offers the only snre cure Pre- 

c n Orientation as to the extent of the tract mar 

facfiitated by the injection of the tract with mothrlone Ua'' 




Pip 24 Case 29 Complete fistula Injected with Ilplodol 
fourth of the tract Is narrow and communicates \la a much narrower 
shorter tract w Ith a larpe dilated Inferior portion Sw Inplnp latcra j 
a catheter 


inserted as close to the oiifice of tlie fistula as possible an 
then tightened to close the oiifice In a few days continu 
secretion distends the fistula, tiansfonning it into a cvst, 
which thus facilitates dissection The extent of the tract is 
detei mined by tlie injection of a liquid ladio-opaque materi 
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(see Fig 24)” such ns lipoidol undei local anesthesia (infil¬ 
trated around the external opening) A purse-string suture 



Plr S OroM 8«ctjon« at Tosvil L«%«t J>(a»T«Tn to nhow the atep« In 
t^he ron Hacker and Koenlt operattona. A. The dUaectei flatuloua tract 
naa been amputated and the atump haa been made foat to the eye o( the 
probe. H, Probe drawn Into mouth and Oatula belnc Inrorted- C. Tract 
haa been entirely Inverted Heated and cut oft. D Proced,ure In the Koenle 
operation. The aturop of the tract haa been brought anterior to the tonsil 
and passed into the buccal cnvJty where It has been matte fajrt. 

ItedrawTi from Chrlatopher * 


IS placed around the fistula before a blunt needle or catiujer la 
inserted into the tract. As soon as the injection is completed 
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the sjT.inge and its attacliment aie ■wlthd^a^vn and the purse- 
stiing sutuie tied to pi event the escape of the radio-opaque 
ihateiial befoie the X-iay pictuies are made 

Scleiosing solutions have been advocated by some au 


r 



rtK 2C The step-ladder operation— A. Transverse Incision about 
external ortflce of the fistula. B Tract partlallj freed and the sec 
Incision made at the In old le\el C Fistulous tract disserted Isom nr' 
up to tin second IncWdn The cn\CBtlnp fascia Is cut D T*'®, ,ii« 
tract Is broupht out throupli the second incision Prom this lead tne 
section Is carried down to the termination of the fistula In the suprai 
slllar fossa Note the fistula passing o\er the htpoglossal ncr'c arm 
ward betueen the carotids 
itedravn ulth modifications from Baumcartner “ 


X 
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thora***’"*’ Beck" used this method in treating fistulas in 
children It has an advantage because a scar is avoided The 
st ep-ladder technique, to be described later, leaves very little 
scaning, however With the injection treatment tliere is the 
danger of markedjnflammatory reaction and necrosis with 
perforation mto the pharynx and hence is not recommended 

Von Hacker" described the following method of surgical 
removal (see Fig 25 A C) Th_ejonfice_of.the tract is circum¬ 
scribed and the tract dissected upward through an incision 
along the antenor border of the stemomastoid Above the 
btfurcation ofjhe carotid the tract is carefully followed be¬ 
tween the carotids and below the digastric to the lateral wall 
of the pharynx through which it passes to the tonsillar region 
As it may be difficult to follow tlie course of the fistula between 
the carotids the'"tract may be opened at this site and a probe 
carefully inserted to locate the opening in the pharynx The 
probe IS then advanced until it can be seized through the 
moufin The fistulous tract is then fastened about the probe by 
means of a silk sutui-e at a point central from the site of the 
perforation The probe is then slowly anicarefuUy withdrawn 
through the mouth, the fistulous end fixed to tlio probe is slowly 
invaginated, and the fistula is loosened from its attaclimenta 
The end of the fistula may in this way be bi ought through the 
pliarynx ivithout difficulty The rest of the tract is ligated 
with catgut near its base and I'esected above this ligature. 

Ifjie fistula cannot be dissected to the phaiynx, peihaps 
as n result of previous Inflammation Koenig’s technique" (see 
Fig 26 D) may be used whereby the distal end of the fistula 
IS brought into the buccal cavity in front of the tonsil so that 
the secretions dram into the mouth instead of externally 

Koenig's operation is as foUoivs The tract is dissected as 
high uiTToward the digastric as possible and then by blunt 
finger dissection another passageway to the phaiynx is cre¬ 
ated. A probe la inserted througli the neck wound into the 
depth of the new passage until it engages the mucosa as the 
base of the anterior tonsil pillai The mucosa at this point Is 
incised and the probe is pushed througli Into the pharynx. 
The wall of the dissected bianchial fistula is fastened to the 
fenestrated end of the probe with a suture and is drawn 
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thiough the opening into the lumen of the phai-jTix It is thus 
led thiough, but not turned inside out, as in Von Hacker’s 
operation Tlie fistula is pulled tight and sutured to the 
mucosa The fistula projecting into the phai-jnx is cut off, 
leaving a shoi-t stump which cuiwes around the base of the 
tonsil The original distal end of the fistula is in the supra 
tonsillar fossa, and the amputated anterior end of the fistula 



FIfr 27 Photomicrograph of branchial fistula lined ■with Btratlfied *‘'un 
mous epithelium 


IS in the newly made opening at the base of the anterior tonsi 
pillar Koenig’s and Von Hacker’s operations are lecom 
mended if the fistula is laige If a stump is ligated and let 
in the wound a recurrence maj’’ take place in the foitn of an 
internal fistula wluch can discharge into the pharynx 

The most satisfactory operation for removal is the ^ep- 
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Isdder te^nKiue^* (see Fin 26) All ellipticel transverse in 
cision IS made about the external onfice of the fistula (^tle 
traction is applied to the fistula while dissection is carried up 
beneath the skin, platysma muscle and fascia A second trans 
verse incision is made over the fistulous tract at a higher 


thirif •bowiBK poiltlon of bmnchlnl cr«t of 

inird Dranohlal pouch origin (arrowa) 


level Th^tract is then threaded through from the first to the 
second incision and the dissection resumed from this second 
level until the tract is completely removed When the tract 
approaches the_pharynx an assistant places a finger in Rosen- 
mncller’s fossa and presses down and laterally to facilitate fol- 
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Fig 2') Shoeing the step-ladder technique In the case of a placodnl 
fistula of the second arch Note the \estiglal ele\atlon on the posterior 
surface of the left auricle which Is partly circumscribed b> Incision Tne 
transterse and ellptlcal Incision lower In the neck Is opposite the greater 
horn of the hj old and Includes abnormal skin around the lower orlnee ol 
the fistula The tract has been dissected upward where It was fouiiu to 
pass under the facial ner\e to which it was firmly adherent. The tract 
was exposed again through another incision at a point ntornu fliiite Uf 
tween two Incisions seen in the photograph Alter freon ui'’ n'tu 
lous tract from under the facial ner\e It was dissected upward and eora 
pletolj removed along w Ith the fistula and tumescence on the posterior 
surface of the auricle 
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lOTing the tract into the pharynx.” Th^e_tract is ligated with 
fine silk or catgut at its entrance into the pharynx The ex¬ 
ternal incisions are closed u itli fine interrupted silk sutures 
A long dram is placed tlirough the lower incision and left in 
place several days. WiUi this teclinique tlie scais are much 
less noticeable than when a long incision is made along the 
anterior border of the sternomastoid. 



ant'd of n.u.lou. tract In Fli; s Note lumen 

end^thi erttVSf? "uuanioui epithelium Note the layer of lymphoid tIeISS 
ana the oiternal collasenoue aupportinir atructure 


\yiien lemoving a complete fistula tonsillectomy can be 
performed simultaneouslj ,'•« before** oi aftenvard *• *» 

An intunate knowledge of the embryology and anatomy of 
the neck is required for the surgical removal of cervical 
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anomalies These anomalous stiuctuies aie closely i elated to 
vital stiuctuies Their dissection at times is tedious and la- 
tiicate and iequu.es patience and skill In the event of a 
second opeiation the skill required is even gieatei It must 
also be lemembeied that these anomalies need not alwaisbe 
extiipated if the cyst oi fistula is symptomless theie is no 
leason for operation, and the risk of later malignant degen 
eiation is piobably of no importance^” 

SUMMARY AND CONCLUSIONS 

1 Lateial cei-vical cysts and fistulas aie the lesult of dis- 
tuibances in the early embryonic development of the nect 
These distuibances aie due to the failure of complete absorp¬ 
tion of included ectodeimal and entodermal epithelium tliat 
IS buried duiing the morphogenesis of the bianclual aithes. 

2 The vaiious embiyonic sites wheie anomalies may de¬ 
velop aie somewhat as follows 

cu The visceial oi branchial pouches, 

b The bianchial clefts oi giooves, 

c The ceiwical sinus, 

d The epithelial placodes which ai e associated wth the 
ganglia of the nerves of the arches, 

e Peisistence of cervical vesicles II and IV (Garrett) 
(see Fig 7) , 

f The phaiyngobianchial duct III (thud pharyngeal 
duct) (see Fig 8), 

g Canals of Kui steinei which ai ise when pai athjTOid IH 
separates from the cervncal thymus (see Figs 8, 9) 

S If phaijmgeal pouches persist then intemal openings 
would be as follows 

a Second pouch (dorsal or upper angle) oiifice m lateral 
wall of nasopharynx (above tire palato-pharyngea 
arch) 

h Second pouch (lower or ventral angle) orifice m the 
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region of the supratonsillar fossa This is the most 
common type of pouch anomaly 

c Third pouch orifice m the lateral pharyngeal nail or 
pyriform fossa above or anterior to the internal 
laryngeal nene It may penetrate the thyiphyoid 
membrane 

d Fourtli pouch orifice in lateral pharyngeal wall or 
pyriform fossa belou or behind the internal laryngeal 
nerve. 

i Cysts in the lateral pharyngeal wall may be the remnant 
of an internal pliaryngeal duct, or may be derived from one of 
the epithelial bodies which are found in association \\ ith the 
pouches 

5 Abnormal fusion between the walls of branchial clefts 
or grooves may give nee to branchial cysts and fistulas This 
is particularly common in the second cleft, which is probably 
the source of most of the usual branchial cysts Those cysts 
found in intimate relation with the tail of the parotid, rather 
than with the carotid sheath, are probably of first cleft origin 
The external openings of branchial grooves when they per¬ 
sist, are very variable in their position due to rapid growth of 
the ventral neck during the period in embryomc life when the 
branchial arches are developing When present they are along 
the anterior border of the stemoraastoid muscle, particularly 
in the case of second cleft or cervical sinus anomaly Con¬ 
genital auricular fistulas usually attnbuted to first cleft 
anomaly, actually arise from the developmg akin of a specific 
intertubercular groove *• 

8 Failure of obliteration of the cervical sinus through 
fusion of its walls may be responsible for some branchial cysts, 
however, it must be kept m mind that m normal development 
no part of the cervical sinus ns separate from grooves, forms 
a closed cyst like structure 

7 The epithelial placodes which are associated with the 
ganglia of the nerves of the arches may persist as placodal 
cysts which draw away from the pharynx with continued 
^wth, leaving long cell strands of ectoderm in contact with 
the pharyngeal pouches 
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S The phaiyngobranchial duct III (third phaiyngeal duct) 
may fiagment iiiegulaily, leaving small isolated fiagments 
^diich may latei diffeientiate into accessoiy paiathyroid or 
thjTmc 1 udunents, oi may even be the site of origin of epi 
thelial cvsts 

9 "Wlien paiathyroid III sepaiates fiom the ceivical thv 
mus small epithelial tubules aiise winch may peisist (canals 
of Kuisteinei) and give use to cysts associated with para 
thyioid III and thymus HI 

10 The ceivical sinus epithelium does not contiibute to the 
foimation of the thjmus, which oiiginates fiom the entoderm 
of the thud phaiyngeal duct 

11 The embiyonic thymic duct may give rise to peisistent 
anomalies, but these aie laie 

12 The oiigin of any paiticulai vestige can be deducted 
only aftei a caieful anatomical examination with emphasis on 
relations followed after removal by microscopic examination 
These anatomical lelations aie most impoi^tant m their 
phai'ymgeal aspects The second, thud and fourth pouches and 
then coiresponding external ducts beai defimte and distinct 
relations to the mam vasculai and neiwous structures 

13 Every vestigial lemnant in the lateral neck that has a 
deep connection as well as an outer opening passes up to cro'^s 
the hypoglossal nerve before running to its original deep 
attacliment. 

li The symptomatology, physical findings, differential 
diagnosis, pathology and treatment of branchial cysts and 
fistulas IS reviewed 

15 The surgical treatment of lateral cervical anomaliM 
requires an intimate knowledge of the embiyologj'^ and anat- 
omv of the neck if one is to avoid damage to impoidiant stiuc 
tuies and avoid the risks of recurrence. 
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SIXTH INTERNATIONAL CONGRESS OF 
OTOLARYNGOLOGY 

The Sixtli Internahonal Coneresa of Ololaryngofogy tviAl 
take place m Waahmgton, D C, from Sunday, May 5, through 
Friday, May 10, 1967, under the presidency of Arthur W 
Proetz, M D The subscription for Members is ?25 00 (USA) 
which wiU include all official meetings of the Congiess except 
the banquet. Ladies and other relatives accompanying mem- 
hers may be registered as Associates at a fee of $10 00 

The selected subjects for the Plenary (Combined) Sessions 
to be held Monday, Wednesday and Friday mornings will be 
1 Chronic Suppuration of the Temporal Bone 
t Collagen Disorders of the Respiratory Tract 
S Papilloma of the Larynx. 

Outstanding internationally recognized authorities will open 
the discussion of each of these subjects 

Two types of communication* are invited 1 Contnbu 
tions to the discussions of the selected subjects, limited to five 
minutes 2 Onginal papert, limited to 15 minutes These 
should be in one of the four official languages English, 
French, German, Spanish. 

Motion picture films will be shoivn continuously except dur 
mg the Plenary Sessions There will be both scientific and 
technical exhibits 

An interesting program of tours, social functions and visits 
to points of interest in and around Waslungton has been 
arranged for the Associate Members 

For further information please address the Genera] Secre- 
mry Paul H Holmgei M D , 700 N Michigan Ave, Chicago, 
11, 111 U S.A 
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Harold F Schuknecht, M D , 

Detroit, Mich 

In the cochlea, as m all the othei oigans of the body, th 
aie senescent changes with the passage of time The class) 
manifestation of cochleai aging is high tone deafness cau: 
by atrophic changes in the basal coil 

The puiTDose of this report is to piesent the histologi 
findings in the cochlea of seveial animals and one human, 
of whom had such high tone heaiing losses Tlie findings 
paiticulaily significant because tlieie is a mimmum of sup 
imposed postmortem autol 3 d;ic change 

THE AGING PHENOMENON 

The high tone deafness of aging is the cochleai manifes 
tion of a diffuse process which involves all the body tissi 
Within the fouith decade of life theie alieady is deciea 
efficiency of some oigans and of the individual as a wh 
In the fifth decade theie usually is an appaient reductior 
efficiency, and the furthei passage of time brings a case 
of senile changes which terminate in death duiingtlie seve: 
01 eighth decades of life Many investigations have been p 
foimed in an attempt to piovide information on the mech 
ism of the aging process It is knoivn that ivith increas 
age theie is decieased ability of certain cell systems to 
del go mitosis deciease in nucleopiotein in certain syster 
accumulation of insoluble compounds in the cytoplasm,* t 
chemical changes occui in the intercellulai fluid' A gi 
many moi-phological, chemical and physiological changes h 
been demonstiated in the individual cells of the various b 
systems ® 

It IS now cleaily underetood that aging cannot be accour 
foi on the basis of changes in one particular system, e g, 

’Read aa Candidates Tlicsln at the Flft\-ninth Annual Mectlnp of 
American Lnr> npoloprlcnl Rhlnoloplcal and Otologlcal Soclet> inc n 
wood ria March 1*155 

Editors Note Tills ms received In The Larjnjroscope Ofileo and acce 
for publication Pebruarj 10 1965 
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cardiovascular system in man Although popular chchd has 
it that a man is as old as liis arteries, there is not a satisfac 
tory parallelism betneen vascular change and senility Too 
many symptoms of old age are apparently independent of 
blood vessel alteration to establish this single entity as a 
cause of semlitj The study of aging changes m individual 
cells is complicated by the fact that the cellulai population 
changes during the life of the body and also that there is 
difficulty in distinguishing the normal changes of aging from 
alteration caused by injury or disease 


Covfdry* has helped to clarify tins complex problem by 
classifying the cells of the body into four groups, depending 
upon the character of their lives Group 1, termed "vegeta¬ 
tive mtermitotica," includes those cells whose mam function 
IS reproductive, such as the red bone marrow, the basal cells 
of the epidermis and the spermatogonia of the testicles 
Group s, "differentiating intermitotics,” consists of a group 
exhibiting increasing specialization, such as the lineage of 
cells which lead to leukocytes and spermatozoa Group S is 
designated as “reverting postmitotlcs” because, though they 
generally age and die, some of them are capable of reveraon 
Liver cells for example, can multiply in the event of the re¬ 
moval or death of large numbers of their fellows Group 4 
is called the “fixed postmitotics” and constitutes the lugliest 
plane of differentiahon After specialized function has been 
established for them there is no turning back they age and 
die. Among this group are cardiac and skeletal muscle cells, 
odontoblasts, bone cells rod and cone cells, cells of the 
organ of Corti, nerve cells includmg the spiral ganglion, and 
dozens of other cell types The deafness of aging is caused 
by degenerative changes occurring in fixed postmitotic cells 
For them the length of individual cell life is not conditioned 
by stimulahon or inhibition of mitotic activity but by ability 
to maintain their characteristic structural organization in the 
continual adaptation they must make to changes Of the tissue 
fluid environment The length of individual life for many 
postmitotic cell types seems to be determined in some meas¬ 
ure by heredity It is known that certain families display 
hereditary patterns of premature cellular decay m certain 
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cell systems , e g, high tone deafness is known to develop 
eailiei in some families than in otheis 

EXISTING CONCEPTS REGARDING PRESBYCUSIS 

Since Zwaaidemakei in 1899' first desciibed the clinical 
manifestations of lugli tone deafness with aging theie ha\e 
been a numbei of leports on the pathology of this condition 
Some of the changes desciibed undoubtedly were due to post 
moitem autolj^sis of the membranous labyrinth 

An outstanding contiibution to oui knowledge of the path 
ology of high tone deafness was made by Ciowe, Guild and 
Polvogt in 1934 ® Tlus study was a coii elation of the clinical 
and pathological findings in 79 human eais, the audiogi’ams 
of which showed impainnent of heaiing limited to the high 
tones Although theie weie many exceptions, they were able 
to classify then cases into two geneial groups one with 
abrupt lugh tone healing losses in which the most prominent 
lesion was an area of atiophy of the oigan of Corti at the 
basal turn, and a second with giadual lugh tone loss in which 
the most piominent lesion was paiinal atiophy of the cochlear 
neive supply in the basal turn In some cases they were un¬ 
able to explain the hearing losses on the basis of cochleai path 
ology They found no paiallelism between aiteiioscleiotic 
changes in the vessels of the ear and degeneration of the mem 
bianous labyrinth and neive, and discounted arteiioscleiosis 
as a cause of the changes 

Saxen® piesented anothei impoiTant paper in 1937 on the 
pathological changes in human cochleae as the lesult of aging 
He found tivo types of degenerative change 1 Atiophv of 
the spiial ganglion, beginning in the basal coil, and regaided 
by him as piocess of weai and teai typical of old age, 2 Angi- 
oscleiotic degeneration of the inner eai, chaiactenzed bj de¬ 
generative change of the epithelial tissues of the membranous 
cochleai labyiinth and consideied by him to be due to aiteri 
oscleiosis He also had an elderly patient with maiked hear¬ 
ing loss and no labyiinthine oi coclileai nerve changes and 
believed, theiefoie, that deafness could result from changes 
in the central neiwous system 

Guild and Saxen both recognized tnvo types of presbycusis 
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the pathology in one involving mninlv the organ of Corti, in 
the other, the spiial ganglion They also believed that there 
were some cases in which there was inadeiiiiate cochlear 
pathologj to explain the deafness The relationship of these 
two types of presbycusis to each other and to aging processes 
elsewhere in the body has not been clarified 

METHOD 

In a number of experiments during the past few years mj 
associates and I have examined the cocldeae of 72 cats, on 
which we performed tests of auditory threshold Behavioral 
tests were performed on 27 cortical tests on 32, and both 
cortical and behavioral testa on 13 Three of these 72 animals 
(4 per cent) had objectively demonstrable hearing losses 
pnor to experimentation and on histological examination were 
found to have degenerative lesions in the basal coil For the 
remaining 69 ears the thresholds were normal for the fre¬ 
quency range 126 to 16,000 cps If we subtract fi-om this 
group the 22 ears with experimental pathological lesions in 
the basal coil and 21 ears from very young animals there re¬ 
main 26 cochleae from full grown cats without an experi¬ 
mental lesion in the basal coil and with normal thresholds 
up to 16 000 cps Five, or 20 per cent of these cochleae liad 
degenerative changes in the basal coil ranging from one-half 
mm to two and one-half mm in size These lesions, obviously, 
were too far basalward to register as a hearing loss on our 
tests 

An additional ear exhibiting a high tone threshold loss on 
cortical testing was provided by Dr Joseph Hind 

For all ammals the function of one ear was destroyed by a 
surgical operation The behavioral hearing tests were per¬ 
formed by training animals to respond to pure tone auditory 
stimuli by moving forward in a rotating cage to avoid shock 
When the response was learned the stimulus intensity was 
reduced to determine auditory thresholds The cortical test 
was performed by exposing the contralateral auditory cortex 
and displaying the potential difference between an electrode 
on the cortex and an electrode on the neck on a cathode ray 
oscilloscope A determination was made of the minimum 
sound pressure required at each frequency to elicit strychnine 
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spikes to a tone pulse dehveied to the eai tluough a piece of 
plastic tubing Both the behavioral and cortical methods are 
desciibed in detail elsewheie’®“ 

The animals weie sacrificed by intiavital perfusion with 
10 pel cent fonnalin solution Postmortem autolysis was ar- 
lested in the human eai by injecting 20 pel cent foi-malm 
into the middle eai soon after death The temporal bones 
were decalcified, imbedded in celloidin and serially sectioned 
Graphic reconstinictions of the cochleae were made and tiie 
pathological findings entered on tables Quantitative estimates 
of degree of pathological change were made for 11 stinictures 
at approximately 125 points m each cochlea 

The threshold curves and the pathological findings in the 
cochleae have been graphically displayed on charts The fre¬ 
quency scale of each audiogram and the distance scale of the 
cochlear chart were plotted on parallel and equal length co- 
or dinates The f r equencies were arranged accor ding to the ana¬ 
tomical frequency scale which takes into consideration their 
spatial distribution along the cochlear duct The ewdencc 
supporting this scale for the cat is presented elsewhere." 
The black filling in the coclrlear charts indicates the estimated 
percentage of degenerative change for the various structuies 

PRESBYCUSIS DUE TO EPITHELIAL ATROPHY 

The pathological findings in four cat ears are lepiesenta 
tive of the first type of pr esbycusis which is chai actenzed b\ 
atrophic changes in the membranous labyrinth (see Figs 1 
and 2) 

Gat 1 This animal -nas sacrificed by Intravital perfusion 'with 
cent formalin after ha^’lng been used for another, unrelated, expenin 
The behavioral thresholds were w-ithin the range of average borfflai 
the frequencies tested from 126 to 16,000 cps The pathological ““'v 
In the cochlea are representative of those changes occurring ^ 
of flv e animals hav Ing no demonstrable threshold changes but a b 
small lesions at the basal end of the cochlea 

There was atrophy of the organ of Cortl In the first 2 5 mm 
total loss of hair cells and partial loss of spiral ganglion cells m 
region Lesser degrees of atrophy existed In the pillars to dhe S B m 
region and In Hensen’s and sulcus cells to 4 5 mm The tectorial m 
brane was markedly distorted in the first 2 6 mm The stria vascma 
limbus spiral ligament and Relssner s membrane v, ere normal taro b 
out There were no detectable changes In the vessels of the stria 
cularls spiral ligament or modiolus The efferent nerve bundle 
normal No attempt was made in this study to evaluate the conai 



Of wm Mjo T*omtco m* 
tawt* tuu. nKh» WOT fLonw 
MCMX or lurtamsTw 























408 


SCHUKNECHT PRESBYCUSIS 


of the efferent nerve fibres in the basal 4 mm of any of the cochleae 
studied The vestibular membranous labyrinth, Including the sen<e or 
gans and \estlbular nerves were normal 


Gat 2 The behavioral audiogram on this animal re\ealed a gndnsl 
tj pe of high tone threshold loss The animal was gl^ en a general aner 
thetlc and an otoscoplc examination was performed to rule out the pos¬ 
sibility of Impacted cerumen as a cause for the hearing loss The animal 
was sacrificed by intravltal perfusion with 10 per cent formalin The 
middle ear, auditory bulla and ear dnim appeared normal Hlstologlral 
examination showed a close parallelism In the severity of atrophic 
change occurring In hair cells ganglion cells and pillar cells The change 
In sulcus cells and Hensen’s cells extended 1 mm further than other 
detectable changes In the membranous labyrinth Decreased celhilarlty 
was noted In the limbus from 5 mm to 7 mm and In the spiral ligament 
from 0 to 8 mm There was localized atrophy of the stria In the 2 to 

4 mm region The tectorial membrane and Relssner s membntie ap¬ 
peared normal throughout There were no detectable changes In the 
blood ^es8els of the spiral ligament stria vascularis or modiolus The 
efferent nerve bundles to the basal turn (Bundle "B ’ and ‘C’ of lias 
mussen’) were severely degenerated whereas the efferent bundle to the 
middle and apical turns (Bundle "A” of Rasmussen) appeared nonnaL 
The vestibular membranous labyrinth, Including sense organs and vest! 
bular nerves, appeared normal throughout 

Cat 3 Behavioral audlogiams revealed normal auditory thresholds to 

5 000 ops with progressively Increasing threshold losses for the frequen 
cles 10,000 12,000 and 14,000 cps No response was made to frequencies 
above 14 000 cps at the maximum Intensities available The animates 
anesthetized and an otoscoplc examination performed to rule oht ime 
possibility of Impacted cerumen as a cause for this hearing loss The 
tjTnpanic membrane appeared normal and there was no wax In ‘ivr 
canal Later an operation was performed on the apex of the tothlea 
The animal died 24 hours postoperatlv ely and was perfused ImmedlateK 
after death with 10 per cent formalin solution As a result of the sur 
glcal procedure performed on the apex there was an acute destructive 
lesion Involving the organ of Cortl In the region from 16 mm to tie 
apex In the basal coll from 0 to 6 5 mm there was total atrophv oi 
the organ of Cortl and almost complete loss of spiral ganglion cell’ 
There was decreased celhilarlty of the spiral ligament from 0 to 6 v nira 
region and the limbus from 3 6 to 6 5 mm The stria vascuMs wm 
atrophic In the region from 2 to 4 mm In the Intermediate region frora 

6 6 mm to 16 mm there w ere changes In the organ of Cortl cons ste 
w 1th a mild postoperative labyrinthitis so that the organ of Cortl va 
not satisfactory for detailed morphological study The efferent 
bundle was partially degenerated In the lower basal turn but 0°™ , 
elsewhere The vestibular membranous labyrinth, the sense organs an 
the vestibular nerves were normal throughout There were no pat 
logical changes In the blood vessels of the spiral ligament, stria va 
laris or modiolus 

Cat 4 Cortical tests on this animal showed a threshold 5 MO 

frequencies above 500 cps with a complete loss of response above 
cps Immediately after cortical testing the animal was 
travltal perfusion with Heldenhaln Susa solution Histological 
tlon showed advanced atrophic changes In all structures of th® or^ 
Cortl and almost complete loss of spiral ganglion cells to the i* 
region (see PTg 3) There were less severe changes In the region 
14 to 18 mm Decreased cellularltj of the limbus 
17 mm with a total loss of nuclei between 7 and 12 mm The 
membrane was completely missing at the basal end, making Its api 
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ance at 2 mm. and becoming normal at S rom Tho sPl™' 
pSared normal except for deoreaBed collolaritr In tbe region from 8 B to 
9.3 mim, and tho atria vaacnlarla woa moderately atrophlo In eJtnctly tho 
same region. Rela8ner*B membrane waa Intact The blood veBsola of tbe 



Flp 3 Photomlcroffr^phi o( Iho 11 mm r«*icJon of Cnt A The nrcnn of 
'^rti 1 b rnlMlnff totallr The nuclei of tho limbus »re mU^lnp except for 
a few which remain near the roatibular lip The aplra) ffeni?llo» cells nre 
ralislnK except tor four Bhrunken cello. The elTcrenl nerve bunillea (•'ET ) 
htTe decenernted. 


spiral ligament stria vascnlarls ganglion canal and modloloB appeared 
normal throughout Many of the spiral ganglion cells -fthlch remained In 
the basal and middle turns were somewhat sbrunten and bad condensed 
nuclei. WTien compared with the normal appearing vestibular ganglion 
the contrast was distinct The fibres ol the ellerent nerve bundles were 
degenerated up to the 17 mm region beyond which they appeared nor 
mat The vestlbnlar membranous labyrlntlh Including sense organs and 
vestibular nerves appeared normal throughout 


The pathology in each of the four animals ■was much alike, 
the principal features were atrophic degenerative changes in 
the membranous cochlear labyrinth, including afferent and 
efferent nerve fibres, which began at the basal end and pro¬ 
ceeded toward the apex (see Fig 4) 

The changes parallel closely the pathology described by 
Crowe, et al, for human ears with abrupt high tone deafness 
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FIc 4 ProgrcssUe stages of degeneration of the organ of CortI In th^ 
epithelial ntrophj of presbj cusla 

1 From the IS mm region of Cat 2 The hair cells an^l pinars ^ 

mal The slight swelling of the external sulcus cells normal 

of Hensen s cells ma> be fixation artifact- The spiral ganglion 

In this region 

2 From the 11 mm region of Cat 2 A few outer 

In tills region The Inner pillar s crooked The outer sulcus ^ 
s^^ ollen and Hensen s cells are sllgrhtl' flattened. There 
10 per cent of the spiral gang-lion cells 

3 From the 8 mm region of Cat 2 The hair cells are missing 

Is a total loss of pillars except for a remnant of the luucf P. . region 
sulcus cells and Hensen s cells are further degenerated In in 
85 per cent of the spiral ganglion cells are missing 

4 From the 11 mm region of Cat 4 The organ o/. CoKl is mlsslng^w 

tireb except for a tew epithelial cells which lie on the region 

About 95 per cent of the spiral ganglion cells are missing in tni» 

Of tho cochlea. 
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and IS identical to that which I have seen in human ears in 
Br John Lindsay’s collection at the University of Chicago 

The question arises whether the change originates m one 
of the structures -with other elements suffenng because of 
changes in the first In this regard, it is known that the 
degenerative change could not be primary in eitiier the hair 
cells or spiral ganglion, because either of these structures can 
be lost mdependently without imposing a degenerative change 
upon the other or upon the supporting elements 

The change could not be pnmnrj' m the supporting ele¬ 
ments, as I once proposed, because although this would ex¬ 
plain the loss of hair cells and ganglion cells it would not 
explain degeneration of the effei’ent nerve bundle For exam 
pie, in severe sbmulation injury the efferent nerve bundle is 
knovm to persist even though the organ of Corti and its affer¬ 
ent nerve supply arc completely lost 

It is also not likely that the atrophic changes in the mem 
branous labynnth and spiral ganglion are secondary to de¬ 
generation of the olivo-cochlear bundle in view of Rasmus¬ 
sen’s experiments in nhich the bundle was cut without cre¬ 
ating an atrophic change in the organ of Corti during a period 
of several weeks 

After a consideration of all the evidence it seems reasonable 
to assume that the degenerative change as it proceeds up the 
cochlear duct affects almost equally and simultaneously the 
various structures within it, Including the afferent and effer¬ 
ent nerve fibres. The reason why the atrophic change selects 
the basal end is as great a mystery to me as the process of 
aging itself 

These cochlear changes probably are a manifestation of the 
same degenerative process affecting supporting tissues else¬ 
where in the body The presbycusis curves for men and 
women show that it begins in middle age (see Fig 6) A 
close corollary is to be found in the skin, another ectodermal 
structure As early as the third decade of life the epidermis 
begins to lose its rete-peg pattern and becomes thinner Be¬ 
ginning in the fourth decade there are changes in the dermis 
consisting of clumping and basophilic ataming of collagen 
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fibies and hyalin degeneration and fragmentation of elastic 
fibres These changes aie lesponsible foi the wnnkhng and 
flaccidity of the skin of the aged 


MM wx* 
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Fig 6 Presbycusis cur\es for men and ■a omen from The Relations o( 
Hearing Loss to Noise Exposure Am Standard Assn 70 E 
V Y These curves uere plotted from data obtained In large populntten 
sur\e\s bj Bunch Steinberg et al and AVebster et al In each of tnc^ 
studies the reference line (zero hearing loss) tvas the average hearing loss 
In the group between 20 and 29 jears of age 


The pathological changes occurring in stimulation deaf- 
ness““ Avhich diffeientiate it from epithelial atioplii are 
1 The most seveie injuiy is located some distance fiom tlie 
basal end of the coclilea (10 mm in the cat) wheieas in epi 
thehal atiophy the changes aie most advanced at the basal 
end, 2 Loss of haii cells is always gieatei than loss of spiral 
ganglion cells, wheieas in epithelial atiophy the loss of hair 
cells and spiral ganglion cells are closely parallel, 3 The 
efferent nerve fibre bundles do not degenerate 

The pathological changes in non-suppuiative labyrinthitis 
which differentiate it from epithelial atiophy aie 1 ft 
more diffuse, usually involving the entire cochlea, 2 Hair 
cell loss rs greater than ganglion cell loss, S There is his 
tological evidence of inflammatory reaction, such as envelop¬ 
ment of tectorial membrane by epithelial cells 

In ceitain types of congenital deafness, such as that due 
to rubella, there are pathological changes in the saccule, 
as well as the cochlea, a situation which nevei exists m epi¬ 
thelial atrophy 
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Structure 

Mngnltudo ot Injury 

Hair Cells 

Each hair cell rated as either normal sl^ht 
morphological change 80\ere morphological 
change or missing. 

Spiral Ganglion 

Estimated percentage of ganglion cells mis 
sing 0 to 100 per cent in B per cent steps 

Reltaners Membrane 

Recorded as Intact or torn 

Tectorial Membrane 

Displacement not rated as abnormal 

Structural abnormality rated from 0 to 100 
per cent In 26 per cent steps 

Spiral Ligament 

Limbos 

Each rated according to per cent ot nuclei 
missing -within structure from 0 to 100 per 
cent In 25 per cent steps 

Pillar* 

Hensen s Celia 

Sulcus Cells 

Each rated according to architectural appear 
ance and number of cells remaining from 0 
to 100 per cent In 25 per cent steps 

Stria Vascularis 

Estimate of percentage atrophy 0 to 100 per 
cent In J5 per cent steps 

Efferent Nerve Fibre* 

Estimate of percentage of fibres remaining 
0 to 100 per cent in 25 per cent steps 


PRESBYCUSIS DUB TO NEURAL ATROPHY 


The second type of presbycusis I liavc termed neural atro¬ 
phy because I believe it is due to a decrease in population of 
the neurons of the auditory nervous pathways Ordmnnly its 
onset fs m older age, and is supenmposed upon the epithelial 
atrophy already described The pathological features aie 
Bhovm m the following case. 


Mr B U of Chicago This 7fV.year-old carpenter developed carcinoma 
of the floor of the mouth with Ineurmountable cervical lymphatic meta 
Rta»e» When It became obvious Uial the ulcerating metastaUc lesion 
Invading the common carotid artery the patient vma admitted to 
Uie hospital for terminal care After admission to the hospital an audio- 
pam was partially accomplished for the right ear four frequencies 
having been tested In consecutive order from 8 000 cps to 1,000 cps when 
sudden profuse bleeding from the neck occurred and the audlometric 
ex^InnUon had to be discontinued (see Fig 6) The patient was men 
tally alert and comfortable during the test, and the result* were con 
sldered to be reliable by the audiologist* The patient died five hours 
nilnutes after death the right ear drum wa* removed par 
Ually the stapes was dislocated and the middle ear was filled with 20 
formalin soluUon The left ear wa» not Injected because It was 
Med as a control to determine the effectiveness of the Injection method 
, ® changes in this ear were severe so that It was not used 

m the present study Three hours and 60 minute* after death the tem 
porai bone* were removed and placed In Helly s solution 


Histological examination I'evealed typical epithelial atrophy 
to the 8 3 mm point. There were charactenatic atrophic 


I IndebtwS to Mr Cunciin n, C. Bcolt for performlna the nudioKrara 
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changes in the pillai*s, stiia vasculaiis, tectorial membrane, 
hail cells and ganglion cells to the 3 3 mm legion Slight 
degenerative changes in the sulcus cells and Henson’s cells 
extended to 3 6 mm Reissnei's membrane was tom in the 
region between 1 and 2 3 mm No changes were seen in the 
blood vessels of the stiia vascularis, spiral ligament or modi 
olus 


MR S 




Pie 6 Audiogram and cochlear chart of a 70-> ear-old man 
tone deafness There Is epithelial atroplo for mm and a supcrim 
posed meural atrophA extending to l-I ^ mm 


In addition there was 30 to 50 per cent loss of spiral gan 
glion cells extending from 3 3 to 14 2 mm without accom¬ 
panying change in the organ of Coi'ti or other structures of 
the membranous labyrinth It is more difficult to judge the 
percentage of ganghon cells missing m human than in anima* 
ears, because the ganglion canal in the basal coil normally is 
not filled with neurons Judgments for this ear were made 
by comparison with the ganglion cell density existing m nor¬ 
mal ears of young persons The efferent nerve bundle ap* 
peaied normal throughout The vestibular membranous laby¬ 
rinth, including the sense organs and vestibular nerv’es, a^ 
peared normal The ganghon cells which remained in t e 
basal coil appeared normal 
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^“'^'oeram the frequencies have been arranged on a 

^ '■^'e was 

n Jr J*. “ guinea pig frequencies above 1,000 cps were 
arranged logarithmically, and those below 1,000 c^arith- 
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metically, so that each 100 cycle interval was equal to the 
distance between 900 and 1,000 cps on the logaritlimic scale 
Foi the human, I have selected 31 25 cps as the lowest fre¬ 
quency of the audiogram and 20,000 cps as the highest, both 
extremes aie an octave lowei than that used foi the cat Jus 
tification foi the low frequency limit is based on Bekesj-’s' 
obseivations that the lowest fiequency still having a point of 
maximum displacement on the cochlear partition is about 
25-35 cps It IS known that the lugh tone limit foi young 
pel sons extends to 20,000 cps The frequency of 500 cps was 
selected aibitiaiily as a dividing point between the logarith 
mic and aritlimetic scales 


Foi human eais, Crowe, et al, coin elated hearing loss with 
location of neiwe fibie lesions and thus related the 4,096 fre¬ 
quency to the 7-8 mm region, and the 8,192 fiequency with the 
4-5 mm region « It should be pointed out, however, that cor- 
lelations of this kind are complicated by the fact that there is 
not a close paiallelism between neive fibre population and pure 
tone threshold 


A coiollaiy to atrophy of the spiral ganglion exists in the 
biain, for it is well established that the aging biain suffers 
fiom a loss of nerve cells The process develops independentlr 
of ceiebial arteiioscleiosis, but may co-exist with varying de¬ 
grees of it The clinical manifestations of loss of cortical 
neurons is senile dementia, chaiacteiized by a gradual dimmu 
tion of physical and mental capacity, an exaggeration of pnor 
personality traits, increasing intellectual failure, impaiment 
of memory, eiiois of judgment and insomnia The cell out¬ 
lines of the cortical neuions become shrunken and irregular, 
the cytoplasm becomes hypercluomatic, the Nissl mateiial 
decreases, the nuclei become basophilic and later there is gb*'’! 
proliferation and neuronophagia ^^^releas senile dementia is 
a clinical manifestation of loss of coidncal neuions, a loss of 
disciimination ability and auditory acuity are expiessions of 
loss of neuions in the auditory pathways 


Neuron loss in the higher auditory centers also vould be 
expected to create discrimination loss, and if severe enough, 
tilleshold losses, too It may be that the threshold losses vliicb 
Guild and Saxon could not explain on the basis of pathologi 
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in the coclilea oi spiral ganglion were due to neural degenera¬ 
tion at higher levels 

It IS an established clinical observation that the deafness of 
aged patients is clinracterized by decreased auditoi-j discrimi 
nation in tlie presence of disproportionately small loss in 
pure tone thresholds This has been termed "phonemic re¬ 
gression ’’ Experimental and clinical evidence has established 
that these relationships are characteristic of neural degenera¬ 
tion For example, it has been shown experimentally that 
76 percent of ganglion cells may be lost to ceifain regions 
of the cochlea without creating threshold elevations for fre 
quencies having tlieir fields of excitation in those regions, 
whereas greater ganglion cell losses do create threshold losses, 
furthermore audiological studies on human patients w ith 
acoustic neurinomas have shown that decreased speech dis 
crimination may exist with disproportionately small pure tone 
threshold losses '• The implication of tins finding is that only 
a few nerve fibres are needed to carry impulses of threshold 
magnitude, I do not believe, therefore, that the spiral ganglion 
cell deficit m the 3 3 to 14,2 mm regions can alone account for 
the threshold losses for the frequencies 4000 to 8000 cps The 
most reasonable explanation, it seems to me, is that there are 
also deficits in the population of 2nd, Srd and 4th order 
neurons and that the composite loss of neurons is sufficient 
to affect thresholds 

Along with other considerations it is important to establish 
the discrimination ability of tlie presby cubic patient when 
considering the usefulness of a hearing aid The folly of 
amplifying markedly distorted patterns of auditory neural 
activity is well known From the diagnostic standpoint it can 
be said that the neural atrophy type of presbycusis exists 
when the loss of discnmination ability is more severe than 
would be expected from limitation of high tone hearing alone. 

The pathological anatomy existing in both the epithelial 
and neural types of presbycusis does not produce i-ecruit- 
ment It is known that recruitment lequires an incomplete 
sensory lesion, in other words, there must be a partial loss 
of hair cells with normal or near normal numbers of ganglion 
cells remaining within the fields of excitation Thus, at high 
intensities the hair cells which remain are capable of exciting 
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noimal numbers of nerve fibers This type of cochlear change 
commonly exists in toxic, inflammatoiy and tiaumatic lesions 
of the oigan of Corti, theiefoie, the leciuitment test can 
sometimes be of value in the diffeiential diagnosis of high 
tone deafness in that its piesence lules out piesbycusis 

CONCLUSIONS 

A quantitative study was made of the pathological anatomv 
m the eais of seveial cats and humans with high tone deaf 
ness The evidence indicates that there aie t\vo tjqies of 
piesbycusis The fiist, teimed “epithelial atiophy,” is char 
acteiized by degeneiative changes wluch begin at the basal 
end of the cochleai duct and pioceed towaid the apex, affect 
ing almost equally and simultaneously the vaiious stnicturcs 
within it, including the affeient and efferent neive fibres 
The process begins in middle age, pi ogi esses veiy slowly for 
decades, and manifests itself clinically by the familiar pres 
bycusis cuiwes It is the otological manifestation of an aging 
piocess which affects all tissues, a close coiollaiy existing in 
the skin wheie the changes aie so chaiacteiistic they are used 
as a yardstick to measure the age of the individual 

The second type, termed “neural atrophy,” is chaiactenzed 
by degeneration of spiial ganglion cells beginning at the basal 
end of the cochlea as well as neuions of the higher auditon 
pathways and is supenmposed upon varying degrees of epi 
thehal atiophy Its onset is late in life, it progresses slovk 
for 5 mais, and is characterized clinically by high tone deaf¬ 
ness with dispi oportionately sevei e loss in auditory discrimina 
tion It IS the otological manifestation of an aging process 
affecting the central neiwous system which is characterized 
bj’’ a loss of neuron population and has a coiollary m the 
cerebral cortex where loss of neuions results in senile 
dementia 
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TRANS-SPHENOIDAL APPROACH TO THE 
PITUITARY GLAND’" 

A C Furstenberg, M D , 
and 

Irving M Blatt, MD, 

Ann Aiboi, Mich 

The high moitality and technical difficulties of fiontal 
cianiotomy foi the lenioval of pituitaiy tumois diiected the 
suigeons (not the otolaiyngologists) to the tians-splienoidal 
appioach to these lesions Tins technique was fiist suggested 
by Schloffei’ in 1906 and peifoimed by him in 1907- He 
employed a lateial incision foi the dislocation of the external 
nose and popularized the pioceduie foi the fiist decade of 
interest in this field 

It is reported that more than 100 operations of this tjiie 
were performed by various suigeons during this early period 
Von Eiselbeig’ used this method in performing the first 
operation for Fiolich’s syndrome in 1907, and Hochenegg* 
performed the first operation for acromegalia in 1908 Dif¬ 
ferent methods of dislocating the e-dieinal nose in an efToit 
to reach the sphenoidal sinus were attempted by a number 
of suigeons Dislocation from above dorvnwaid was used by 
Proust-' in 1908, from below upward by Kanavel in 1910,' 
and again by Kanavel and Gi inker in the same year (1910) 

A sublabial incision was devised by Halstead m 1910* 
Hiisch,'' in 1909, suggested the ti ans-sphenoidal endonasal 
operation -with local anesthesia and performed it successfully 
in 1910 This procedme was first made possible by opening 
one sphenoidal ca-vity through the ethmoidal route by Hajeh’ 
From observations derived from this method, Hiiscli developed 
the septal appioach to both sphenoidal sinuses by perfonning 

•Rend nt the Flftj Mnth Annual -Meetlnfi of the American Lon 
Rhlnolopicnl nnd Otoioplcal Society Inc Holl>'wo^ Fla March 17 

Editors Note This ms receI\od In The Lifiranj,oscope Ofhee and nccept^*^ 
publication 'March 23 19d5 
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a submucous I'esection of the nasal septum " Cushing subse- 
qnentlj combined the sublabial incision of Halstead with the 
septal method of Hu-sch in 1912." An inteiest in this sui'gical 
pmeedure became manifest among ihinologists of this period, 
and various surgical appioaelies were devised and recom¬ 
mended for operations upon the pituitaiy gland The para¬ 
nasal method of Chian in 1912” using tlie external eth- 
moidectomy was employed The gingivo-labial incision and 
trans-maxillarj sinus mute of Fein’* and Denkei'* and the 
palatine methods of Prejaing’” and Tiofenthal” enjoyed a 
biief period of popularity It soon became obvious, however, 
that none of these methods offered tlie advantages of the 
septal pixiceduic, especially in regard to postopoiative man¬ 
agement and secondarj' operations for recurrences. 

It would seem that almost everytliing that could be written 
about cliromophobe pituitary adenomas has been published, 
but recent endoenne studies furnish fresh information wluch 
necessarily alters some of our concepts in ixispect to diagnosis 
and treatment Tlieie can be little question tliat tins new 
knowledge gives us a better understanding of the effects of 
these lesions upon the general economy of the patient, and 
points tile w ay to improved management and a more hopeful 
prognosis. 

Basic studies of pituitary gland secretion have established 
the fact tliat when the anterior lobe of a noimal gland has 
been lemoved, there is an abrupt intenupbon in tlie pro¬ 
duction of four important hormones with a simultaneous loss 
of the stimulatmg effects which each one has upon specific 
“target organs ” 

1 The somatotropxe or growth hormone, whose target 
organ is pintein tissue (muscle, bone, etc.) When lost, the 
individual's growth is interrupted stature remains small, and 
his appearance is that of a youngei individual than his 
chronological age Vrays of the skeletal framework may 
demonstrate delayed bone growtli. 

S Loss of the gonadotrojne hormone, the follicle stimu¬ 
lating hormone, results in subnormal function of the ovaries 



422 FURSTENBERG <SL BLATT APPROACH TO PITUITARY 


m the female and the testes in the male In the former, one 
will note a delayed appeal ance oi disappearance of the 
secondary sexual chaiacteiistics and an amenorrhea The 
skin IS smooth and theie is an absence oi decrease of pubic 
and axillary haii Bieast development is decreased oi absent 
In the male, one likewise obseiwes the smooth "baby” shn 
and scant or absent pubic and axillary hair The penis, 
scrotum and testicles are under-developed and there is a 
delayed appearance or decrease of facial beard 

3 The thyioUopic hoi-mone stimulates the thyroid gland 
Its loss IS characterized by decreased sweating, ease of fatigue, 
loss of stamina, and somnolence One wall note a dry to cool 
skin, bradycardia, loss of body hair, and slow responses 

i The last rmpordiant horanone, adrenocorticotropic hor¬ 
mone (ACTH) stimulates the adrenal cortex Its absence is 
characterized by a hypoglycemia, postural hypotension, and 
decreased strength and stamina One may also note a pale, 
smooth skin (alabaster skin), decreased axillary haii and 
decreased skin pigmentation With the loss of the four essen¬ 
tial homrones of the pituitary gland, cei’tam impoi’tant unnarj 
findings are noted 


The growth of a chromophobe tumor is usually slow and 
obviously not attended by an abrupt inteiTuption of anterior 
lobe secretions Thus we may observe a vaiieti" of targe 
or gan deficiencies ■with emphasis upon one oi two of them, or 
a combination of all four It is of clinical significance tha 
target organ deficiency usually appears in a selective sequence 
and in accordance "With nature’s design The tropic hormones, 
least important to life, are the first to be lost, while the mos 
\atal for surwival, are the last to disappear Thus we 
that growth and gonadotropic honnones are the first to 
depleted, while thnotiopic and adienotiopic hoionones aie o 
final ones which fail to function It is, of course, ob'vaous t a 
one cannot determine the presence or absence of the 
hoi-mone in the adult nor can one observe clinically the 
of the gonadotropic sphere in the period preceding pube 
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CLINICAL OBSERVATIONS 

The chief complaints of the patients wth chromophobe 
adenoma of the pituitary, who have come to our attention, 
have been blurred vision and headaclies As the lesion en¬ 
croaches upon the visual pathways, one usually finds a right 
or a left homononymous hemianopsia due to pressure upon one 
of the optic tracts There may be only a slight temporal defect 
of the visual field on one side or the other The classical bi¬ 
temporal hemianopsia was observed in four of twelve cases 
of chromophobe adenoma recently studied bj us. Quoting fi om 
our textbooks it is observed that this typical visual finding 
occurs m only 50 per cent of the cases At the fiiat examina¬ 
tion we fiequentlj find that the patient is so blind that the 
type of hemianopsia vhlch previouslj existed cannot be 
discovered. 

Associated with a blm-ring of vision, one may observe a 
partial oi complete paralysis of the external ocular muscles, 
chiefly those supplied by the third cramal nerve “ I should 
like to emphasise that a pale disc does not necessarily indicate 
an alanmng degree of optic atrophy In several of our patients 
the pallor was extreme, but an amazing amount of visual 
acmty retumed when pressuie was removed from the visual 
pathvrays by surgical interference Walker and Cushing,’* 
observed in histological examinations of optic nerves of this 
character, that the amount of fibers preserved was often 
substantially more than expected One is frequently gratified 
to observe a lemarkable improvement m vision after surgical 
procedures for chromophobe adenomas in patients who have 
been doomed to an optic atrophy of an irreversible character 

Headache may be the first symptom of which the patient 
complains. It may be excruciatingly severe. At first it is 
usually bi temporal but later tends to become more oi less a 
general type An early symptom m tlie male is loss of hbido 
and m the female a dimimltion oi cessation of menstruation. 
Body hairs become scant and some degree of obesity is often 
in evidence A subnoimml basal metabolic rate is a frequent 
todmg The signs and symptoms change in different patients 
from time to time depending upon the size of the lesion, its 
proportions in relation to neighbonng structures, and its 
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pathological behavioi The loentgenogiaphic examination is 
the most impoitant method of detennimng the size and ana 
tomical 1 elationships of the pituitaiy adenoma In the 
Roentgenogiam, one may note meiely an enlargement of the 
sella 01 a defoimity of its flooi, and finally peihaps complete 
destiuction of the sella tuiczca 

Geiebial angiogiaphy is one of the most impoitant means 
of demonstiating the intiacianial extension of the lesion and 
displacement of the internal caiotid arteiies It is highli es¬ 
sential to visualize the caiotid system in this manner before 
suigical inten^ention is instituted The lelationslup of the 
internal caiotid aiteiies to the lesion is an observation that 
must be made in the inteiest of the patient’s safety before the 
tians-sphenoidal approach to the adenoma is attempted 

It is often possible to speculate with some degiee of accurec} 
upon the nature of the lesion by evaluating its clinical beliavior 
Foi example, rapid giovi;h, as determined by the lapidih of 
sjanptoms and extensive destruction of the base of the skull 
observed in the Roentgenogram, suggests the presence of an 
adeno-carcmoma Dramatic clinical symptoms such as sudden 
blindness, extra-ocular palsies, coma, signs of intiacianial and 
subaiji;enoid hemorrhage, and acute pan-hjTopituitaiism have 
an impoi-tant clinical significance in determining when and 
how the patient should be treated As a inile, signs and sjmp- 
toms of this character call foi an emergency surgical attack 
upon the lesion if the patient’s vision or peihaps lus life is to 
be saved Here again, angiography may be most useful in 
differentiating an adenoma of the pituitary gland from a 
bleeding intracranial aneurism 


MANAGEMENT 

Because the incidence of pituitary adenomas is lelatnely 
low the number seen in any one institution is usually not 
great It is encumbent upon us, therefore, to accumulate and 
evaluate the experiences of other qualified workers m tins 
field and to draw heavily from the concepts and philosophi o 
treatment of such outstanding contiibutors as H 
Keii,=“ Franz Busclike,^^ L M Davidoff," C C Dyke,=’J ^ 
Pateison,-^ M C Sosman,*® and others 
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If the diagnosis can be established clinically at an earl) 
date and with a fan degiee of accuiacy, it is our opinion that 
iiiadiation should be used as the piunary tieatnient Tins is 
accomplished by a single course technique which consists of 
deliveiing a tumoi dose of about 3000 1 in three weeks tlirough 
two lateial fields It has been definitely sho^vn that tins order 
of dosage is sufficient to arrest permanently the grondh of 
such a lesion in some patients Our Roentgenologist leports 
that this technique will give satisfactory results in 60 to 70 
per cent of his cases, however, the patients commg to mj 
attention are those who have not responded satisfactorily to 
X-ray therapy They come to me wrth the signs and sjTnptoms 
of advanced growth which frequently calls for emeigencj 
surgical measures The mdrcatrons for operation may be listed 
as follows 

1 The imminent possibihty of blmdness or rapidly de¬ 
creasing visual fields 

2 Severe rntiactable headache not relieved by irradiation 

3 Cystic changes suggestive of long standing disease, or 
a very large lesion upon which X-ray therapy would probably 
have little effect, 

i Evidence of further groivth of the adenoma aftei a 
course of irradiation of the dosage listed above (Additional 
irradiation would be hazardous ) 

5 An indefinite diagnosis clinically which calls for an 
exploratory operation (If a pituitary adenoma is found, 
post-operative irradiation may be employed ) 

ENDOCRINE MANAGEMENT 

The preparation of the patient for operation calls for the 
administration of exogenous adrenal steroid compounds for 
the following reasons 

1 Unless time-consurmng tests for adieno-cortical resen'e 
are done, one caimot be cei-tain that a debilitated pituitarj 
adrenal axis will be capable of responding adequately to the 
stress of a surgical procedure. 

2 In Older to obtain adequate removal of the adenoma, 
it may^ occasionallv be necessary to eviscerate the contents o 
the sella turcica including the remnant of functioning adeno- 
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hypophysis. Adi'enci-cortical ti'opic secretion would cease as 
of that moment and adreno-cortlcal collapse could be predicted 
withm 24 hours. In past experience, the importance of this 
phenomenon was not realized and some of our unexplained 
deaths after hypophysial operations nere undoubtedly caused 
by acute hypopituitarism. 

3 No untoward complications due to steroid therapy have 
been observed in patients receiving cortisone before, during, 
and after surgical interference Of equal importance, also, is 
the maintenance of adequate electrolyte balance. 

In our clinic, cortisone (compound E) has been used as the 
agent of choice, although compound F may ultimately replace 
cortisone when an intra-museular preparation becomes avail¬ 
able. 

The administration of active adreno-cortical compound is 
preferred to the use of adreno-cortical tropic hormone because 
the response to intra-muacular administered ACTH, either the 
aqueous or the gel preparation, is not predictable. Tlie rate 
of absorption or local inactivation of the agent in the muscle 
IS vanable (See Table II) 


TABtE n. 


prb-cpkrative and post-operative cortisone schedule. 


l>a]r 


48 or 86 hours 

pre-oporatlvely 
24 hours 
pre-operativoly 
^ 6 

d*y of operation* 
Post-uperativeiy, 
first two days 
Srd P 0 dayt 
4th P 0 day 
6th P 0 day 
6th P 0 day 


MUlicraros of Cortl*one (InlTtirnu*CMlar> AccordlOE 
to the ftolicbt of the Patient_ 


«Uo \b». 

-tba.- 


7B 

100 

200 

75 

100 

£00 

60 

60 

100 

26 q 8 hours 

25 q 12 hours 

25 

12% 

12H 

25 q 6 hours 

25 q 8 hours 

26 q 12hour^ 

25 

12% 

50 q 6 hours 
60 q 8 hours 
60 q 12hourst 
60 

26 


on hand In the opemtlnc room for 
^^oo2 admlnUtratlon (J5 mg jtat onfl 10 rag p«r hour by 

htLM n^er peripheral vaacular coilapao Thl» 

ii>«iS^o'“<SSvSSrSS’’oM^V’,^ '• 
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TECHNIQUE OP OPERATION 

Theie is no need heie foi a detailed desciiption of the 
submucous lesection of the septum Theie aie a few maiieu- 
veis pel haps about winch one might quibble, but on tlie wliole 
oui objective is to perfonn a satisfactoiy septum opemhon, 
contiol bleeding, and obtain a good view of the rostiuin of 
the sphenoid The lattei stiuctuie which fonns the antenor 
wall of the sphenoidal sinus is lemoved as extensively as 
possible in oidei to peimit a good view of the sinus cant) 
At tins stage it is often discoveied that the flooi of the sella 
has been eioded and that the tumoi is presenting ivithm the 
sphenoidal sinus Its capsule is then incised and the contents 
of the lesion lemoved witli cuiettage and suction Tins can 
be accomplished wnth consideiable ease when the lesion is trul) 
the chiomophobe type and giomng downwaid into tlie sinus 
cavity If the flooi of the sella is intact, this must be lemoied 
with clusel and biting foiceps to expose the capsule of the 
tumoi so that the lattei may be incised and contents evacuated 
Eveij'- effoit should be made to lemove tlie anteiioi and in- 
feiioi cucumfeience of the capsule as extensively as possible, 
caie being taken to avoid the lateial walls which he in intimate 
lelationship to the internal caiotid arteries 

It IS to be emphasized tliat one can usually lemove as much 
of the capsule of the tumoi thiough a tians-sphenoidal ex 
posuie as can be accomplished fiom above by turning a fionto- 
tempoial flap The neiuosuigeon does not attempt to peel the 
capsule of a chiomophobe adenoma off the internal carotid 
aiteiies and the cavernous sinuses noi should the ihinologist 
undertake such an extensive pioceduie by his method of 
attack Tins is not necessary The accomplisliments in teims 
of amount of capsule removed aie approximately the sameb) 
both methods, and obviously much less formidable and hazard 
ous when the intianasal route is employed It is desirable to 
expose the sphenoidal sinus widely and to diain it into one o 
the nasal cavities thiough a vertical incision m the posterior 
extremity of one of the septal flaps A Pemose dram 
duced thiough tire naies into the sphenoidal cavity 
employed foi tyo or tluee days after the operation T e 
septal flaps are then approximated by any of the numerous 
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methods which the rhinoloemt has been accustomed to employ 
Fortunately, pre-operative preparation of the patient \vith 
antibiotics and chemotherapeutic agents and post-operative 
support by their continued administration now allay our fears 
of the serious complications which frustrated our efforts to 
use this operation successfully m the early decades of the 
century 

CONCLUSIONS 

1 The chromophobe adenoma of the pituitary can produce 
a variety of signs and symptoms by pressure upon neighboring 
structures and disturbances of endocrine functions of the 
gland The common imtial and obvious clinical symptoms are 
headache and blurred visiom 

2 The i-adiographic examination of the skull usually fur¬ 
nishes the final clue to the identity of the lesion In this 
connection angiography is of utmost importance in determin¬ 
ing the ahw of the adenoma and position of the internal carotid 
aiteries. 

S Recent scientific investigations of the functions of the 
pituitary adrenal axis furnish us new and important knowl¬ 
edge lefeiable to the pre-operative and post-operative endo- 
cime management of the patient. 

i It IS generally conceded that the trans sphenoidal ap¬ 
proach to the chromophobe tumor can accomplish its resection 
as effectively as the more hazardous procedure of turning an 
osteoplastic flap m the fionto-temporal legion The adenoma 
IS usually soft, cy'stic in architecture, with a brownish syrupy 
contents which can be removed by curettage and suction. 
Neither the neuro-surgeon nor the rhinologist should attempt 
complete eradication of the lesion Our experience with X-ray 
therapy has been discouraging in that many patients who 
have been exposed to this form of therapy have eventually 
come to operation. 

5 The effects of the opeiation are often spectacular Vision 
frequently returns several hours later, and the headaches are 
often relieved before the patient is returned to his room. It 
goes without saying that the patient must invariably have the 
protection of the antibiotics and possibly also the chemo¬ 
therapeutic agents against postoperative meningitis. 
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EPISTAXIS—EVALUATION OF SURGICAL CARE * 

BERNAKD L SiLVERBLATT, M D , 

Pittsburgh, Pa. 


In 1947, at the conclusion of my resident training program, 
I had occasion to be assoaated in tlie care of a physician 
with epistaxis During the first week of hospitalization he had 
recurring bleeding in spite of antenor and posterior nasal 
packing under anesthesia. He went on to develop the usual 
anxiety over his predicament, and inspired the development 
of a surgical approach for ligation which was effective, 
qmckly curative, non^disablmg, and surgicallj sound 

His mdividual reaction the day after surgery, comfortable, 
without bleedmg or nasal packing, was “Why the hell didn’t 
you do this in the first place?’ Fojtunately, most cases of 
epistaxis do not require surgical Hgntion for definitive ther¬ 
apy, however, the question anses is oui conservatism and 
reluctance to use surgical therapy justified, and if so, when 
do we draw tlie line and intervene? 


An analysis of the medical literature and hospital records 
came subsequent to this event, and with it the stimulus to 
create a program for definitive care of serious epistaxis in 
accord with accepted basic surgical principles. 

Spontaneous hem orrliage-from the nose is a frequent oc- 
ffirre nce in th e practice of medjcine In the vast majority of 
theaepatient^ the arrest of hemo rrhage is either spontaneous, 
aelt:C ontroll ed. or easib managed by local therapy at the of¬ 
fice Such local therapy takes the form of elecSo-coagulation, 
topic al apphcation of coagnlants^and escharotics, pressure 
pactang of various fo rms, and many other methods advocafeoT 
fay individual reports in the literature.’ ‘ 


In the main these methods are equally effective, if not 
equally efficient in controlling hemorrhage, because the pomt 
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of bleeding is visible and can be exposed to direct local attack 
by any of the therapeutic pioceduies Theie lemains, how- 
wei, a gn^p of cases wheie bleeding is peTsi sfenTanO^r- 
lent, and the loi£!ot blbbdlis'^ pi of use that a serious, state 
of anemia and shock_with possible-, death _ensues To these 
cases we have affixed the diagnosis of ^iious epistaxis, for 
they cieate a pioblem demanding seiious consideration as to 
therapy and cause great anxiety to all individuals concerned 

Foi the puipose of this discussion, seiious epistaxis lefers 
to those patients having peisistent nasal bleeding who, be¬ 
cause of the excessive loss of blood, lequiie piehmmaiy emcr 
gency anteiioi and posterior nasal packing foi the contiol of 
bleeding and hospitalization foi definitive treatment, it does 
not include cases of anteiioi bleeding which can be localized 
and easily contioiled by coagulation or localized pressure by 
spot packing 

Modem textbooks in otoihinolaiyngology devote little con 
sideration to the subject of seiious epistaxis and the manage¬ 
ment of this pioblem, leaving one with the impression that 
this condition does not occur so frequently as a review of the 
liter atuie would indicate Oguia and Sentuiia,“ leporting m 
1949, cited then investigation of 130 cases requiring hospitah- 
zation over a 15-year period, these were not all cases of severe 
bleeding as defined within the limits of this paper Hallberg, 
repordang from the records of the Mayo Clinic, cited 212 cases 
over a 20-yeai span At the Eye and Eai Hospital, Univer 
sity of Pittsburgh, uncontrollable epistaxis requiring packing 
and hospitalization accounted for 235 admissions in the five- 
year period fiom 1947 to 1951, or an average of 47 cases per 
year, of these, 10 required surgical inteiwention othei than 
packing This admission rate is comparable to the admission 
late for other common otorhinolaryngological proceduies 
The average hospital stay of the patients was 10 to 12 dais, 
thus sui passing compai ative figures for most other conditions 
lequiiing hospitalization in otorhinolaryngology 

It is not the pui pose of this analysis to discuss the problem 
of epistaxis from the standpoint of etiologic factors In the 
specialty of iliinologj% serious epistaxis must be accepted as a 
piimaiy condition lequiiing specific therapy The tieatmen 
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of the causative diseases whicli have epistaxis as an asso¬ 
ciated symptom is not considered when developing a thera¬ 
peutic regime for the immediate management of these cases 

It IS commonly agreed tliat s erious ep istaxis is a nroblem of 
advsncmc years , occurring with mcreasfng severity and fre¬ 
quency in individuals over 46 years of age. Tji6_pathologic 
diang es in the„blo od ves sel wnlls_^of the aged> resulting in 
fibros is with loss of thei r inherent ability_to control bleeding 
" by reffactlon and con traction, account for the high percentage 
of cases reco gnized as bejing. secondary to hypertensive and 
arteno seleroHc vascular ch anges. 

Another factor responsible for spontaneous arrest of hem¬ 
orrhage 18 clotting due to the end reaction of thrombin and 
thromboplastin, unfortunately, this alone is often inadequate 
for spontaneous control of bleeding from vascular channels 
the size of those involved In severe epistaxis Blood dys- 
crasias, inflammations, systemic diseases, neoplasms, organic 
nasal disorders, and trauma are other common diseases which 
frequently have associated epistaxis They are of secondary 
importance, however, in the treatment of this emergency 
problem. 

Reporters to the medical literature over a period of years 
have been in agreement on the academic questions of etiology, 
mcidence, and anatomy The morbidity and mortality asso¬ 
ciated with epistaxis have been recognized There is disagree¬ 
ment, however, on a definitive plan of therapy for effective 
and efficient permanent control of severe bleeding from the 
nose except that “hgation may be a life-saving proce¬ 
dure.” 


The relationship of the vascular supply to the surgical land¬ 
marks of the interior of the nose is of importance in deter¬ 
mining the means of controlling bleeding by surgical Inter¬ 
vention 


^Severe epistaxis is assocmted with bleedingTrom.the ante- 
rjorj thmoid or spheno pa latin e a^nes While the latter ar¬ 
tery IS the predominant of the two there is an intimate ana¬ 
stomosis of their septal and lateral nasal branches T hey are 
t erminal branches of the external and mtemal divisions oF 
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the caiotid system The. extemal-caiotid-artery entmihe 
nose_ as the^sphenopalatme-diyision of the jnternaLmaxill^ 
artei'y. and supplies-the ^posteiior and infenoi_t\vo4hirds of 
thejnediaLandJatei al-walLoJLthejiose On emei ging fi-om the 
sphenopalatine foramen m the middle meatus, it then crosses 
in the mucosa of the anterior infenoi border of the sphenoid 
sinus and separates into a lateral nasal and medial septal 
division 


The lateral branch descends to supply the mucosa over the 
inferior turbinate and its meatus The vessel anastomoses 
with the nasal branches of the descending palatine artery 
The medial division of the artery terminates on the septum by 
anastomosing with the ethmoidal arteries and the septal di 
visions of the superior labial artery from the external maxfl 
lary portion of the external carotid artery The internal c a 
l otid s ystem terminates in the nose as the anterior and posfe- 
juor ethmoidal'vessels, the latter artenes are of small caliber 
and, like the septal branches of the extenial maxillary, are un 
impoi*tant except for the anastomotic pathways they contrib¬ 
ute The_anterior_ethmoidal artery takes ongin_,inj:lie^orbit 
^from the ojithalmic artery and enters the nasal space from the 
medial wall of the orbit It enters the nose from the cnsta 
galli and supplies the mucous membranes lining the smiis 
spaces above the middle turbinate and also gives off meningeal 
branches to the dura 

Tlrejnrddle turbinate is the anatomical landmark dividing 
these twm main aidenal systems Bleeding from the anterior 
etlimoid artery is anterior and superior to the middle turbi¬ 
nate, while bleeding from the sphenopalatine is located poste¬ 
rior and inferior to the turbinate 


The carotid system is unique in regard to its multiple path¬ 
ways of anastomosis The internal carotid artery, which is 
free of branches in the neck, has a free anastomosis at the 
Cii cle of Willis with the cor responding vessel of the opposite 
side The capability of this anastomosis to maintain cerebra 
blood flow was demonstrated by the experimental work o 
Shenkin” and his co-workers Dandy^ and Sweet,” reportm? 
on changes in pressure associated wnth carotid ligation, als 
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verified the ability of this collateral circulation to develop and 
maintain pressure 

Matson and Woodhallinvestigating the effects of ligation 
of the internal carotid artery, proximal or distal to the cav¬ 
ernous sinus, failed to produce blindness through thrombosis 



carotid avatvin demonatmtlnff the multiple, 
eioeoiy related anaetomotlo patb'waye. tAtem view 


of the ophthalmic artery ThiB -wras offered as clinical proof 
of the rich anastomosis between the ophthalmic artery and 
orbital branches of the external carotid artery This was con 
finned by studies of Walsh and King'^® 
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Flp 2 ArterloCT'ttPhy of Uie carotid Bistem demonstrating the multiple 
closelj related anastomotic pathwajs Anterior-posterior vlen 


The extei-nal carotid ai-tery has nine mam bianches and 
many secondaiy blanches between its origin from the common 
caiotid arterj’- and the termination in the nose as the splieno- 
palatine ai-teiy The anastomotic pathways between these 
vaiious branches and their corresponding branches of the op 
posite side have been desciibed anatomically’" and demon- 
stiated suigically Wiley and Sugaibakei’" leported on the 
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Ineffectiveness of unilateral external carotid ligation foi con¬ 
trol of bleeding in cases of malignancy about tbe maxilln, 
they demonstrated the effechveness of bilateral temporary or 
"tourniquet” ligation of these vessels The significance of this 
vast anastomotic pattern has been demonstrated by the neuro¬ 
surgeons and by arteriography of the carotid system'* (see 
Figs 1 and 2) 

The control of hemorrhage is a basic principle ivhich has 
been recognized and accepted from the beginning of surgery 
Permanent control of hemorrhage is obtained by cauteriza¬ 
tion pressure, or ligation " 

Tile efficiency of cauterization by thermocautery is depend¬ 
ent on the searing of tissues This procedure is satisfactory 
in controlling hemorrhage in cases of simple epistaxis but is 
onreliable where bleeding is from larger arteries generally 
invisible because of their postenoi posibon in the nose 

In genera], surgical contiol of bleeding is obtained through 
use of a hemostat, while in rhinology pressure control of bleed¬ 
ing is usually dependent on packing The effectiveness of 
nasal packing is dependent upon spot pressure at the bleeding 
site when it is visible or spot packing over the proximal 
portion of the bleeding vessel in all other cases Packing must, 
therefore, be directed between the middle^turbinate and sep 
t^ and laterally pver^tfii^antenor wall of the-sphenoid sinus 
toward the sphenopalatine foramen 

Such pressure is best obtained by using one-half inch mesh 
gauze, commonly referred to as mastoid packing and placing 
it m this position with a Freer su bmucous el evato r If prop¬ 
erly inserted this should immediafeI5~5bhtrol all 'nasal bleed¬ 
ing secondary to sphenopalatine artery rupture When bleed¬ 
ing IS uncontrolled the packing should be continued forward 
to the anterior and superior porbon of the middle turbinate 
so as to compress ethmoidal vessels and anastomohc channels 
of the eUimoid and sphenopalatine arteries 

The effecbveness of this packing is dependent on the pre¬ 
cision of its insertion and the firmness of pressure. It is 
most efficiently inserted under anesthesia with a posterior plug 
in place. One cannot accomplish this end result in a restless. 



438 


SILVERBLATT EPISTAXIS 


uncooperative, anxious individual without anesthesia Fail 
ure to contiol bleeding with this pioceduie is geneially duo 
to incomplete lemoval of blood clots fiom the nasal space 
pi 101 to mseition of the packing oi inefficient, loose pacbng 
which peimits continuous oozing and clotting of blood in pock 
ets between the gauze 

Removal of the packing is accomplished in multiple stages 
Aitei 72 hours a portion of the packing is withdiawn, the 
amount lemoved is usually indicated by the fiist appearance 
of blood staining on the gauze This process is repeated daily 
until all the packing has been removed Vascular ligation is 
leseiwed foi those cases wheie bleeding has recuiied m spite 
of piecision packing Ligation should be resorted to when 
continued bleeding endangers the patient’s life due to pro- 
giessive ischemia, lowered blood pressure, tachycardia, car¬ 
diac insufficiency, and coronary occlusion 

Ligation IS a permanent curative procedure only when per¬ 
formed according to the accepted surgical principle of termi¬ 
nal ligation of vessels for control of hemorrhage In the his 
toxical analysis of ligation for the control of epistaxis there 
were advocated procedures winch failed to conform to this 
principle The earliest surgical approach was that of common 
carotid aitery ligation as advocated by Abernathy^'’ in the 
18th century It is commonly accepted today, m spite of oc 
casional repoi’ts in the literature, that common carotid artery' 
ligation IS unjustified because of its inefficiency and high mor¬ 
tality rate 

Ligation of the common carotid artery will restrict only oO 
per cent of the flow of blood through the internal carotid 
artery The etlimoidal and sphenopalatine circulation will be 
unaffected because of the adequacy of the Circle of Wilhs and 
its collateral circulation The moi*tality rate foi this proce¬ 
dure IS expressed by various authors“'=^ as 15 per cent or 
higher because of the sudden closure of cerebral circulation 
in patients already anemic and undergoing cardio-vascular 
stress 

Internal carotid artery-ligation is a more dangerous and 
undesirable procedure than common carotid aifeiy ligation 
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Vons,^* in reporting a series of 149 cases, noted complications 
varying from permanent sequela to death in 67 per cent of 
the cases Complications arise because of the immediate cere- 
bral^iEchemiajn the temtory supplied by the mtemal carotid 
artery or-because of-delayed embolism or thrombus-from-the 
site^ol ligation 

Rogers’* reported tliat ligation of the internal carotid ar¬ 
tery IS to be avoided as a primary procedure. Dandy,in 
evaiuating the inefllciency of this procedure in controlling 
bleeding, classified it as a “preoperative procedure " This was 
due to the rapid re-establishment of cerebral vascular pres¬ 
sure following hgation and thus its inefficiency m controlling 
ethmoidal bleeding 

In the past 50 years ligation of the external carotid artery 
lias been advocated and comnioiily accepted as the metliod of 
choice for control of severe nasal bleeding This development 
18 probably related more to the recognition that its temunal 
branch, the sphenopalatine artery, is the most freque nt so urce 
of bluing tlian to the evaluation of the physiological effici¬ 
ency of the procedure however there remain a number of 
uncertainties related to the procedure, particularly with re¬ 
spect to the long-term prognosis and the effectiveness of such 
proximal hgation in controlling bleeding from a mam artery 
with a nch collateral circulation 

Available data is particularly meager with respect to the 
long-term prognosis of this procedure Baiker,” Johnson and 
Foster" reported the recurrence of nasal bleeding due to re¬ 
establishment of collateral circulation within a week after 
ligation These results seem comparable to the situabon ex¬ 
pressed by Dandy in evaluating the effectiveness of mtemal 
carotid artery hgation The surgical axioms for control of 
hemorrhage established by surgeons of accepted reputations 
and experimental studies do not sngtain this procedure 

Halsted," in discussing surgical ligation, stated that the 
closer to. the heart theJigature is .placed, the greater is the 
likelihMd that collatewd circulation will be re-estahllahed The 
physiologic response to such a ligation is a rise in blood pres¬ 
sure and a dilatation of the collateral cuviulation to compen¬ 
sate for the loss induced The segment distal to the hgature 
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shows an immediate loss of piessuie, followed by gradual nse 
and the retum of pulsation While some authois’‘-“ advo¬ 
cate this proceduie because of its simplicity, difficulties and 
complications have been lepoited Difficulty of exposure due 
to abnonnally high division of the common carotid arterv in 
the neck was reported by Davis/'* who also noted frequent 
difficulty due to an oveilying venous plexus 

Lai'yngeal and phai-yngeal edema, unilateial paialysis of 
the tongue, and wound infection requiring tiacheotomv ha\e 
been leported as complications of the procedure’’ Recurrence 
of bleeding has been reported frequently Some au 
thors®®'®® claim that where bleeding is uncontrolled by external 
carotid ligation, a secondary procedure for ligation of the 
ethmoid artery tlrrough the orbrtal approach has been elTec 
tive Tins assumes mis-diagnosis of the bleeding point as the 
reason for failure 

Hirsch®- and Davis,®* however, admitting the existence of 
the ethmoid artery as a source of bleeding, explain the recur 
rence of bleeding as a result of the efficient collateial circula¬ 
tion They, therefore, advocate the procedure of tians-antral 
ligation of the internal maxillary artery, as described bv 
Seifert,®® as a more effective procedure in that it affords an 
opportunity to cut off the arterial supply as close as possible 
to the site of hemorihage, thus obviating the interaiediate 
anastomotic branches 


Anterior ethmoid and internal maxillary artery ligation, as 
advocated by Hirsch,®' conforms to the surgical pnnciples of 
teiTninal ligation of vessels for control of hemoiThage Criti 
cism of the proceduie, based upon teclmical difficulties, seems 
to be unwaii anted by experienced rhinologists Perhaps the 
words of one of our eminent surgeons are apropos “R is 
frequently not the patient but the surgeon who is moP* 
erable ”®“ 


The close relationship of the ethmo-sphenopalatme anasto¬ 
mosis and the severity of hemorihage frequently preclude an 
exact diagnosis as to the origin of bleeding Ligation of the 
external carotid or intemal maxillary ai-tery, at any point 
along its course is, therefore, commonly undertaken on the 
basis of frequency of bleeding from the sphenopalatine arten 



bilvebbiatt epistaxis 


441 


Where such a procedure fails a second operative approach for 
ethmoidal ligation becomes necessary 

As the result of my experience and tliat of others reviewed 
above, it became apparent that many surgical methods used 
to date for control of nasal hemorrhage have resulted in 
undesirable side effects and not infrequently have failed to 
achieve the primary aim of adequately controlling the hemor¬ 
rhage In order to circumvent these objections a modification 
of the fronto-ethmoid approach fur exenteration of sinus dis¬ 
ease, as originally advocated by Yankauer'" and modified by 
Lynch, Ferns-Smith and others, was first employed by McCol 
lough and myself in 1947 

Because of the psychologic stress and apprehension of tlie 
patient, we perform the operation under general anesthesia 
after temporary control of bleeding by means of nasal pack- 
mg The antenor ethmoid artery is exposed through a fronto- 
ethmoid incision. This exposure is easily maintained with the 
all purpose, self retaimng retractor of McCollough Non-ab 
sorbable matenal, silk or cotton, is preferable for ligating the 
artery Placement of the ligature about the artery with the 
carrier and tier of Fems-Smith simplifies the procedure Tlie 
efficiency of this ligature can be tested by removing all nasal 
packmg and noting the effect on the bleeding when the hga 
tnre is tied 

If bleeding is arrested, the surgical procedure may be con¬ 
sidered completed If bleeding persists, the ethmoid labyrinth 
IS exenterated, and the anterior wall of the sphenoid sinus is 
exposed The mucosa is elevated from the antenor inferior 
wall of the sphenoid sinus, and a silk ligature inserted through 
the extreme lateral position so as to mclude the sphenopala¬ 
tine artery as it entos the nose from its foramen This liga¬ 
ture is also Inserted with the ligature carrier and tier All nasal 
packmg IS then removed to establish the fact that bleedmg is 
controlled. 

Smee this procedure was adopted in 1947 it has been utilized 
in 12 cases of serious epistaxis when spot packing under anes 
thesin was ineffective A survey of the cases (see Chart 1) 
operated by the fronto-ethmoid approach reveals that ligation 
of the anterior ethmoid artery or both the anterior ethmoid 
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and sphenopalatine arteiies has been completely effectue for 
contiol of hemoiihag-e in all cases to date Post-operative 
period has been fiee of complication, and caidio-vascular and 
psychologic sti esses have been neutralized 

One patient, aged 55, with a histoiy of epistaxis for 30 
yeais and two episodes of hospitalization foi uncontrollable 
bleeding, lequiiing as Ingh as 20 blood tiansfusions, bad 
bilateial ligation perfoimed within a peiiod of one week In 
the thiee years following suigical ligation he has been free of 
bleeding Anothei case of sevei e nasal bleeding secondarv to 
congenital telangiectasia had required repeated ti’ansfusions 
in the course of 15 hospital admissions during the past scion 
years There has been no further bleeding since this p^oc^ 
dure was peirformed eight months ago 


SUMMARY 


Serious epistaxis has been presented as a problem vorthi 
of evaluation because of the frequency of its occurrence, dis 
tress to the patient, questionable therapy, and serious sequelae 
An attempt has been made to elucidate the adequacies and 
inadequacies of past surgical procedures from the standpoint 
of acceptable surgical axioms for the permanent control of 
hemorrhage 


The use of the fronto-ethmoid approach as a one-stage pro¬ 
cedure for teiTOinal ligation of the anterior ethmoid and sphe¬ 
nopalatine arderies is offered as an alternative to the tuo- 
stage procedure of etlrmoid artery ligation when trans-antra 
ligation of the internal maxillai'y artery is ineffective 


The justification for use of the fionto-ethmoid approach is 
based upon the clinical results of the 12 cases reported and 
the resolution of the anatomic and physiologic objections to 
the other surgical procedures 

The surgical procedure should be familiar to every rhinol 
ogist trained in the care of nasal and sinus disease It shou 
be part of the aimamentarlum of the rhinologist in contro 
ling severe epistaxis when emergency packing and spot pac 
mg under anesthesia have failed 
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CONCLUSION 

From this analysis of tlie past and present surgical care 
of severe nasal hemorrhage, the following conclusions are 
apparent 

1 Persistent and uncontrolled epistaids may cause serious 
complications due to cardio-vascular stress 

2 Fatalities have been reported due to inadequate therapy 

S During episodes of severe epistaxis, it is frequently im¬ 
possible to determine the source of bleeding 

4 Persistent nasal bleeding creates a severe psychologic 
stress for the patient, making it desirable to utilize general 
anesthesia for carrying out therapy 

5 Severe nasal hemorrhage is usually associated with rup¬ 
ture of the anterior ethmoid or sphenopalatine arteries. 

6 Permanent surgical control of nasal bleeding can be ob¬ 
tained by terminal ligation of vessels 

7 Ligation of a major vessel to control bleeding from its 
lesser branches is unsound 

S Ligation of the common or internal carotid artery is in 
efficient and hazardous 

S Ligation of the external carotid artery is not always a 1 
simple procedure and has been followed by undesirable com- ( 
plications 

10 Recurrence of nasal bleeding from collateral circulation 
subsequent to external carotid ligation has been reported 

11 Secondary procedures for ethmoid artery ligation have 
frequently been necessary due to “mls-dlagnosis'’ of the bleed¬ 
ing point 

12 Terminal ligation of vessels for effective control of nasal 
hemorrhage can be accomplished through the fronto-ethmoid 
approach. 

IS Criticism of a rhmologic surgical procedure on the basis 
of technical difficulties is unwarranted by those adequately 
trained in rhinology 
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CANCER OF THE EXTERNAL AUDITORY MEATUS 

Daniel Miller, M.D, 

Boston, Mass 

Cancel of the eai, nose oi thioat is a moibid disease which 
IS less 01 moie moibid, depending on seveial specific factors. 
The diffeientiation of the cells, the rate of gro^vth, the rapidity 
of metastasis, and the bio-physical bed of the host, all decrease 
or increase the chances foi cure, however, one factor con 
ceming cancer of the auricle, so important that it is the 
moving force foi the investigation reported in this paper, is 
that of location. 

Innumeiable articles have been written about the poor 
prognoses of cancer located in the posterior thud of the 
larynx as compared with the anterior thud, even when 
exactly the same pathology may be observed under the 
microscope This same factor, location, seems to be of even 
gieater rmporiance in cancer of the auricle which develops 
within 1 centimeter of the external auditory meatus This 
must be pointed out because the degree of radicalism em¬ 
ployed by the otologic surgeons depends upon the possible 
extent of the tumor he visuahzes grossly 

The most common types of cancer in this area are the 
squamous cell carcinoma, the basal cell carcinoma, and the 
cylindroma. 

In our series of 88 cases we have 46 squamous cell carci¬ 
nomas and 35 basal cell caicmomas, wluch together mate up 
91 per cent of the entue senes There were also two cylin¬ 
dromas and two adenocarcinomas It is not pertinent to this 
paper to discuss other less common types of cancer which 
have been found in this area. 

Although it IS well known that the epidermoid caicinonm is 
much more likely to metastasize by way of the lymphatics in 

• Read at the Fifty Ninth Annual Meetlnp of the American 
RhlnolOBlcal and Otofoglcal SocIet> Inc. Holl>Tvood Fla. March 17 is 

tPond\llle Hospital Massachusetts Department of Public Health 
Omce Box No 181 IValpolo 'Mass cenlM 

Editor’s Note This ms received In The I.arj'ngoscope Offlec and ac 
for publication March 23, 1955 
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the neck, many of us have been lulled into a false sense of 
relative security by the pathologist’s report of the so-called 
low grade malignancy called basal cell carcinoma. It is an 
established fact that such a lesion in other areas of the head, 
including the periphery of the auricle, is usually a low grade, 
slowly growing affair that can easily be handled in most 
instances either by X-radiation or with a 1 centimeter maigin 
if treated surgically, however, our own experience teaches us 
that basal ceU carcinoma within 1 centimeter of the external 
auditory meatus may act either like a docile lamb, a fox, or 
occasionally an octopus. 

Basal cell carcinoma may remain localized, and even after 
being erroneously treated with omtments and antibiotic prep¬ 
arations by an unknowing physician over a long period of 
tune eventually can be removed safely with a 1 centimeter 
margin, and never recur This can be called the docile lamb 
type. 

On the other hand a basal cell carcinoma with the same 
gross appearance and showing an ulcerated center, unknown 
to the physician, may sumptltiously grow beneath the sur¬ 
rounding skm for a distance of 2 to 3 centimeters and not even 
be palpable to the most careful observer This may be called 
the fox-Uke type. 

Finally, the type that gives the most concern is the basal 
cell carcinoma that may also present the same localized small 
ulceration described previously, but like an octopus, infiltiatea 
and sends its cells along the peri-neural lymphatic pathways, 
dichotomons-Iike, and become the most difficult to eradicate. 

At this point I must confess that I have not been able to 
determine clinically early enough what might be the nature 
of the beast. ^If this were possible then some of the conclusions 
about the propei therapy, drawn from my observations, would 
no longer be valid. 

Figure 1 tells a part of the sad story of a man who was 
subjected to repeated surgery for basal cell carcmoma over 
a period of 17 years and finally culminated in death, due to 
extension of disease to the cerebellnin. The disease process at 
the last procedure performed revealed the cancer cells to have 
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penetiated to the vertex of the scalp, 6 centimeters fromtlie 
ulcei peiiphery, with no clinical evidence of such disease 
being present at this point. 



fie 1 


A woid about the cylindioma Tlie pathologist as wel a® 
the clinician must be extiemely caieful to distinguish 
the so-called basal cell caicinoma of skin origin 
cylindioma that finds its way via the anteiioi poition of 
external auditorj^ meatus fiom its site of origin in the pare 
gland Not infiequently theie is no clinical evidence 


swelling of the paiotid gland in the legion of the tiagus, 


and 
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yet an ulcerated tumor mass may present ItseK ^v^thm 1 centi¬ 
meter of the external meatus. 

One of our cases was treated by local excision at first for 
what was reported as basal cell carcinoma of the external 
meatus, but as recurrence took place witlun a few montlis it 
became obvious that the tumor was a cylindroma that arose 
in the tail of the parotid gland and worked its way into tlie 
external auditory meatus. More radical surgery was, there¬ 
fore, undertaken 

It is self evident in such cases that surgery of the auricle 
must also include excision of the parotid gland, even sacri¬ 
ficing the facial nerve if essential for establishing a cure The 
first operation is usually the one real chance for cure in these 
cases. 

The high rate of failure to produce cures in cancer of the 
auricle in which the disease appears within a centimeter of the 
external auditory meatus compares unfavorably with statistics 
for cures in other areas ivithin the realm of otolaryngology 
The cure rate defimtely is not reflected in the 95 per cent cures 
obtained in skin cancer in general 

The material for this report was drawn from the records 
of 88 cases treated over the past 26 years at the Massachusetts 
Eye and Ear Infirmary, the Massachusetts General Hospital, 
and Pondville Hospital, a Massachusetts state institution de¬ 
voted entirely to cancer work All cases which did not spe¬ 
cifically present themselves as neoplasm ivithin 1 centimeter of 
the external auditory meatus were excluded on the clinical 
basis that lesions of the periphery of the auricle usually 
respond to therapy as well as skin cancer in general and, 
therefore, were not pertinent to this report 

The location of the tumor near the external meatus is more 
serious, partly because of the nature of the lymphatics in this 
region. For example, Fig 2 A and D represents Belov’s dem 
onstration of the lymphatics of the auricle and external me¬ 
atus. This cutaneous network contains three groups the first 
a posterior group, included the region of the helix, the anb- 
helix, triangular fossa, the whole of the mtemal surface and 
the posterior porbon of the external auditory meatus They 
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number 6 to 12 and end m the mastoid glands for the most 
pait, some by-pass them and go diiectly to the upper deep 
ceivical nodes 


(A) Belo\ (B) Sappers 



(C) Most. Pie 2 (D) Be]o\ ^ 

(A and D) BEBOV Alias de Anatomie del orprana del olda > de B. - 
Region con e %lnculadas Buenos Aires Oceana 1930 

(B) SAPPET Tralto d anatomic descrlplBe Ed VoL 3 Paris Lee 

nler et Babe (Pig 727) 18S9 , 

(C) MOST AUGUST Die Topographic de Ljmphgefass und Apps^ 
des Kopies und des Halses Berlin 1906 

The second, the infeiioi gioup, diains the infeiioi portion of 
the external auditoiy meatus, the lobule, and adjacent portions 
of the auiicle Some drain into the sub paiotid group and some 
diiectly to the upper deep cervicals 

The tlnrd and anteiioi gioup contains four to sl\ tru^ 
and diain the concha and anterior ■wall of the external mea us 
and emptj'' mto the pie-auiicular glands 
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Figure 2 B represents a beautiful dye mj ection demonstration 
by Sappey, and shows the tremendous number of lymphatics 
vnthin a 1 centimeter area of the external auditory meatus 
With this picture m mind it is not difiBcult to presuppose that 
cancer in this region can leadily be a more morbid disease. 

This photograph demonstrates the mastoid or retro- 
auricular glands, usually two m numbei, that lie on the 
mastoid insertion of the stemomastoid muscle These dram 
the temporal portion of the scalp, the internal surface of the 
auricle with the exception of the lobule, and also receive 
afferents from the posterior surface of the external auditory 
meatus The efferents from this gland go to the upper deep 
cervical group under the stemomastoid muscle. 

In determimng what happened to these 88 patients it must 
be pointed out that not only otologists but also general sur¬ 
geons treated many of them Forty-one of the cases were 
treated by general surgeons and 26 were treated by otologic 
surgeons. The rest were treated with X-radiation The oldest 
patient in this group at the age of onset of the disease was 
94, the youngest 32 A further breakdown in this age group, 
pertinent in view of the numbers in the middle age group, is 
shoivn in Table I 


table I — AOE OF ONSET 


6 

4(M9 year* old.... 

12 


J.3 

GO-69 yftar* ^Id—. 

a-) 

Over 70 year* of ase. 



About one third of the cases occurred in those under the age 
of 60 Incidentally 65 were males compared with 28 females, 
a ratio of about 8 1 


_^LE U—SURVWAL RATE, 

No of patient* In eerie*- bq 

No of survival* -without clinical evidence of cancer 

6 year*--- 35 

years _ _ . VB 

10 year*__ 


total—16 8 PER CENT 10 YEAR CURE RATE 
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The usual ciitena foi five-year survival without obvious 
recuiience did not seem to apply to cancer in tins area. This 
IS significant when one lepoits the so-called five-year survivals 
and notes the dmndhng figures as seven years and ten years 
aie leached, howevei, this chart deserves further clarification. 
Many of tire 74 uncured patients contmued to live with disease 
foi as long as 15 or more years, receiving inteimittent treat 
ment by suigeiy oi radiation at one time or another, also,two- 
thuds were 60 j'^ears of age oi older, and died of othei disease 
despite the persistence of the eai cancer. 

The ciiteiia as to the size of the piesentmg lesion were 
reviewed, and it is of stiikmg interest that size mattered verj 
little, since the laigest and smallest groups showed the same 
poor end results Let us bieak this down further 


TABLE in — SIZE OP PRESENTING LESION 

Size — less than lOcm _ — — ~11 in senes 

6 year survival without obvious disease. _4 

7 year survival without obvious disease. 2 

10 year survival without obvious disease. _ - 1 

Size — 10cinto20cm __ _39 in senes 

5 year survival without obvious disease- 20 

7 year survival without obvious disease. —18 

10 year survival without obvious disease. 9 

Size — 2 6 cm to 5 0 cm „ _ _.26 in senes 

6 year survival without obvious disease. _ - 9 

7 year survival without obvious disease _ - 6 

10 year survival vithout obvious disease. -- 3 


Size — larger than 6 0 cm _ „ _ __9 in senes 

6 year survival without obvious disease. — 2 

7 year survival without obvious disease_1 

_ 10 year survival without obvious disease — - 1 _ 

Even though most of the 10 yeai suiwivals had 1 0 to 6 0 
centimetei size lesions at the onset, the pooiei showing of the 
smallest and laigest lesions demonstrates that very little ini- 
poi-tance can be attached to the lelative size of the piesentmg 
lesion in tins aiea 
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What about the pathology insofar as chances for cure are 
concerned? 

TABLE IV —PATHOLOGY 


Baral cell ----SB ca*e« 

5 year aurvlval without obvioua diaeaae-21 

7 year survival without obvious disease-IB 

10 year survival without obvious disease- 9 


Squamous cell___—. . .—--4B cases 

B year survival without obvious disease-12 

7 year survival without obvious disease—. . 6 

10 year survival without obvious disease—-- 4 

Cylludroma_2 cases 

B year survival without obvious disease_ 1 

Adeuocarcinoma . 2 cases 

10 year survival without obvious disease.- 1 


The type of pathology in relation to cure shows a ratio of 
about 2 8 basal cell carcinoma 10-year cures to one of squamous 
cell origin. One would ordinarily expect a higher ratio of basal 
cell cures, m view of the relative ^nlgnity of this neoplasm 
in other areas of the skin. 

In view of the lymphatic distribution it seems worth while 
to break down the quadrants of the region of the external 
auditory meatus and note the cures per quadrant in order 
to appreciate better the significance of quadrant location of 
the tumor area involved 
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This demonstiates diagiamatically the quadrant distribu¬ 
tion used and the gioss quadiant occupancy of the lesions It is 
evident that not enough cases of tumoi in any one quadrant 
survived to suggest that quadiant location is of any great 
significance 

Could it be possible that moie cuies weie obtained in this 
senes when the suigei-y was done by the otologist rather than 
the general suigeon’ One would expect a difference ui the 
end -1 esults on the basis of the special training of the otologist 
in this aiea Oui statistics did not bear out mj clinical un 
piession that there might be a great difference, however, these 
statistics do not tell the whole story Some of these cases had 
had previous local surgery or radiation, and many had had 
prolonged medical local treatment prior to reaching the oto¬ 
logic surgeon In some cases there was a lapse of two years 
which may account foi some of the poor showing by the 
otologists Many skilled otologic and general smgeons are 
not so well oriented in cancer problems as those who have 
special interests in this field Many of tliese 88 cases were 
treated by surgeons who lacked special orientation in cancer 
pi oblems The phi ase “en bloc" m cancer surgery demands the 
most meticulous surgical techmque in spite of the anatomical 
difficulties encountered 

Table VI demonstrates the survival rates in tire patients 
treated by the general surgeon as well as by the otologist 

TABLE VI — SURVIVAL RATE — GENERAL SURGEON AND OTOLOGIST 


General surg:eon_ 

5 year survival -without oh-vious disease. 

7 year survival -without obvious disease. 

10 year survival -without obvious disease.. 

Otologist___2G cases 

6 year survival -without ob-vious diseasfe 8 

7 year survival -without ob-vious disease.- _ - 4 

10 year survival -without ob-vious disease - -- 3 _ 

Has the tj^pe of smgery perforaaed affected the end-residts 
It IS my personal conviction that when cancer is present w 
the region of the external auditory meatus it should 


. -41 cases 

. 21 
._13 
6 
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removed en bloc, Including the underlying periosteum and 
mastoid cortex, along with moat of the auricle. A modified 
radical mastoidectomy, mcluding most of the auricle and as 
much bone tissue en bloc as possible, would seem to offer the 
patient the beat possible chance for cure More of this type 
of surgery has been done within the past five years. The 
efiicacy of this approach is not proven in this next table, mainly 
because of the lack of a sufficient number of cases so treated 
over a long enough period of time. In view of the high rate of 
failures more radical en bloc surgery becomes imperative 


TABLE vn — TYPE OP TREATMENT 

Mastoid operation--—-—~ . —-fB* 

5 year lurvlval without obvious disease.—--2 

7 year survival without ob^ous disease—- 1 

10 year survival without obvious discasoi-0 

Iiocal Excision____...----— -49 

5 year survival without obvious disease—.J£7 

7 year survival without obvious disease—..16 

10 year survival without obvious disease... 9 

Treated by X ray or radium......21 

10 year survival without obvious disease. 


Six of thete h&ve be«n done within the Inet & yeare. so 
catinot be Included In G> year aurvlval one died ot unre 
lat4^d dieeate. 

The poor results obtained by surgery including mastoidec¬ 
tomy in past years must be interpreted in the light of the 
following chart (see Table VIII) 

Only fom of these 18 cases had had prior attempt at removal 
of the lesion by surgery or radiation, in many patients the 
disease had gone unrecognized for several years. Many came 
to the otologist long after the onset of the disease because of 
the failure of early diagnosis. Most of the mastoid surgery 
undertaken then was not cn bloc, and although this type of 
procedure was adequate foi infection, it was not sufficiently 
effective for the treatment of cancer 

The high rate of failures leads me to suspect that more 
radical surgery during the first procedure might reduce that 
figure immeasurably It has always been felt that the first 
operation gives the patient the best chance for cure. The need 
for secondary operating because of recurrence has usually 
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meant a much pooler piognosis This fact was home out m 
the survivors m this sei les Veiy few smwivors had more than 
one opeiation 


_ TABLE VIII — THE 18 MASTOID CASES _ 

P^e^iou3 

Treatment Survh al after Operation Pathologj Location S!i« 

1 Treated for 

otitis (4 yrs) -8 months Cvhndroma 5 2.0 


2 X-ray and 

cautery _years Basal Cell 

(4 yrs) 


3 2 local 

excisions_1 yr , 7 months Ep Ca III 

4 Treated for 

furunculosis _1 yr, 1 month Ep Ca I 

(1 yr ) 

6 * Treated for 

eczema_yrs Ep Ca n 

(“for years”) (hving-without disease) 

6 * None _.3 yrs , 2 months Ep Ca I 

(living -without disease) 

7 Biopsy only_.6 months Ep Ca III 

(died ca stomach) 

8 • Biopsy only_3 yrs, 1 month Ep Ca I 

(living -without disease) 

9 * None_yrs Ep Ca I 

(h-ving -without disease) 

10 None__.1 yr , 4 months Adenocarcinoma 


1,4 

6 

6 

5 

5 

2,3 

B 

6 
5 


40 

40 

10 

2.0 

04 

Oi 

10 

06 

2.0 


11 * Penicillin only_2 yrs, 2 months Ep Ca III 

(living -without disease) 

12 Treated for 

eczema_.1^/4 yrs Ep Ca III 

13 “drops”_1 yr , 1 month Ep Ca I 

14 * None_1 > r , 3 months Cylindroma 

(li-ving -without disease) 

16 "treated by 

L M D”_7 yrs, 4 months 

(nature not (li-ving -without disease) Basal Cell 
stated) 

16 Biopsy only_.1 -vr, 4 months Basal Cell 

17 2 excisions_.3 yrs , 10 months Basal Cell 

18 2 excisions 

and X-ray_.6 yrs_ Basal Cell 


2 ^ 40 

6 OB 

6 1-0 

1 ^, 3,4 30 


6 10 


5 20 
5 20 



* Treated -withtn past 5 years ijjjij 

Note All patients (except those designated as Ihlng vrlUiout dlse^ 

-Kith disease In time speclded under Suta Ival after Operation fi, jfar 
exception Is No 7 -who died of unrelated cancer of stomach six moan 
mastoldectomj 
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X-iay theiapy shows a much highei numbei of sun'i\ois 
than might have been expected, howevei, X-radiation in an 
area of bone and caitilage is fraught with dangei because of 
the possibility of ladiation neciosis with its attending intense 
suffeiing, and it is often difficult to deteimine clinically, orby 
X-iay study, whethei peiiosteum, peiichondiium, cartilage or 
bone IS involved Since tlie actual extent of the disease cannot 



Fig B 


always be detei mined, wide en bloc suigery, including most ^ 
the mastoid piocess and most of the auiicle, offers the best 
chance foi complete eiadication of the disease 

An example of the type of lesion with which oui recom 
mended theiapy is concerned is shown in Figs 3 and 4 

This patient, E M, with a basal cell carcinoma within 1 
centimetei of the external auditory meatus, had been treated 
pi 101 to suigery unsuccessfully with two sepaiate courses o 
X-iay theiapy Oui suigeiy included most of the auncle and a 
lesection of the mastoid cortex including skin and periosteum 
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of the external auditory canal en bloc, followed by piecemeal 
removal of most of the maatold and then skin grafts His 
prosthesis on patient m Fig 6, made by Dr Henry Carney, an 
oral surgeon of Boston, has been most satlsfactorj to the 
patient It la made of pliable plastic material and can bo 
worn in a shower and handled fairly vigorously without dis¬ 
turbing its status quo 


CONCLUSION 

Because of the many factors involved in this statistical 
study and the number of lariants which could influence the 
significance of these factors, the conclusions I have reached 
may not be authentically established statistically, however, it 
can bo stated that cancer of the auiicle located nothin 1 centi¬ 
meter of the external auditory meatus is a serious disease in 
spite of its histologic description, size, or quadrant location. 
It should be treated by radical surgery which should include 
removal of most of the auricle and tte underlying mastoid 
cortex en bloc, and modified radical mastoidectomy in chosen 
cases. 

Although it is true that some may be cured with X-radiation 
or local excision it is usually not possible to determine the 
true extent of the disease. For tins reason the best possible 
procedure that can be performed as the first operation should 
be the treatment of choice. This may seem radical estheticaUy 
because of the removal of most of the auricle, but it is not at 
all radical when one considers the high rate of failures This 
more extensive surgeiy is essential to increase the present poor 
10 year survival rate of 16 8 pei cent to a level consistent 
with results obtained fiom treatment of cancer of the skin 
elsewhere on the body 



HEADACHE, SINUSITIS, AND MOTHER GOOSE 

James T King, M D , 

Atlanta, Ga 


“ And when the child was grown, it fell on a day, Ikt 
he went out to his father to the reapers And. he said unlo 
his fathei, My head, my head And he said to his serivnt 
cai i-y him to his nwthei And when he had tahcn him, and 
bi ought him to his mothei, he sat on her knees till noon, and 
then died ” (11 Kings U 18-20) 


Anyone making a talk on how to cure headache by treating 
the nasal accessory sinuses could well take his text flora II 
Kings, fourth chapter, 19th verse, using these four words— 
“My head, my head ” Tins passage would apply not only to 
the patient but to the physician treating the patient as well 


In my experience with headache and sinusitis I have been 
impiessed, not by how many headaches aie caused by sinus 
disease, but how few In the other branches of medicine, and 
among the public as well, sinus disease has always been to- 
gaided as a common cause of headache In my locale, this 
impiession still peisists As we all know, the causes of head 
ache ai e almost innumerable, sinusitis is only one of them 
To illustrate this point I have taken from my files the records 
of 460 consecutive patients (1948-1951), whose chief com 
plaint was headache and in whom the presence of sinusitis 
was eithei suspected or assumed I have analyzed and grouped 
these patients according to the cause of then symptoms 


1 Nothing Group —173 cases, or 38 per cent This, ray 
laigest class, composes what I have chosen to call the no 
ing” gioup In these cases there was nothing about the histon 
01 clinical examination that permitted the diagnosis of auf 
disease oi syndiome Often theie was nothing more appureu 


• Heaa at the meeting- of the Southern Section American l^rrncoloplcj, 
hinolotrical and Otolocrlcal Soclet\ Inc Charlottes'Hie 'Q 

Emorj TJnlversItr 

Editor s Xote This ms rccon ed In The Larj ngoscope omce and nccer 

Cor publication Februnrj 23 1955 


Ithlnologlcal and Otologlcal Society 
1955 

t From the Department of Otolnryngologj 
Medicine 
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than that the patient was having financial difficulties Some¬ 
times husband and wife were fighting, others merely had 
hangovers 

£ Neiiralma Group —123 cases, or 27 per cent In the sec¬ 
ond largest group are those cases with neuralgia of one or 
more divisions of the Vth Cranial Ner\’e This group did not 
differ greatly from the first group, as tlie same strong psycho¬ 
somatic factor was present, however, tliese patients did pre¬ 
sent some reason for the suspicion of sinusitis When the 
frontal nerve was involved, the pain and tenderness of frontal 
sinusitis was to a certain extent simulated, and when the 
maxillary nerve was involved, the pain and tenderness of 
maxillary sinusitis was partially imitated 

3 General Systemic Group —80 cases, or 17 per cent. These 
patients were shown to have such things as allergy, colds, 
influenza, or hypertension as a cause of their headache. 

i Vascular Group —83 cases, or 7 per cent. Twenty-two 
cases of migraine and 11 of histamine cephalgia comprised 
this group In compiling these figures, I was somewhat sur- 
pnsed to find that these two disorders contributed such a small 
percentage to the total number 

6 Intracranial Disease Group —^19 cases or 4 per cent. 
These included head injury m 11 cases, cerebral hemorrhage 
in three cases, brain tumor in two cases and meningitis in 
two cases The nineteenth patient turned out to have mul 
tiple sclerosis as a presumable cause of her headache. 

S Sinusitis Group —82 cases, or 7 per cent. You will note 
that, contrary to common belief, sinusitis provided the sec¬ 
ond smallest group—only the intracranial diseases provided 
fewer headaches Out of every 14 patients in whom the head¬ 
ache was thought to come from the sinuses, only one was actu¬ 
ally proven to have sinusitis 

These six groups compose the entire 460 cases, however, 
this classification could easily be changed to include yet an 
other group This group would be composed of those patients 
with chronic headache, who go from one doctor to another 
reiving various treatments but never a cure, and who have 
been exammed repeatedly and no real pathology has been 
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found In treating these patients in the early paif of this 
senes, my headache was as severe as theirs, since I failed to 
give them any permanent relief 

Sometimes, when I was enthusiastic about a ceiiain treat 
ment, the patient seemed benefited—possibly by the treat 
ment, more probably by my enthusiasm As enthusiasm 
waned, so did the beneficial effect I also noted than on 
several occasions when I gave the patient a drug he had 
never received before, he would be helped by it initially A1 
most always the headache would return, and when it did this 
particular drug was no longer helpful Finally, there rvere 
those patients whom I thought that I had cured, since the) 
did not return for further treatment My therapeutic supen 
oiity complex was conveiiied to an mfeiioi status when I 
learned that they had only left me for consultation with one of 
my colleagues Small comfoi't it was to learn subsequently 
that they had also left my colleague for someone else 

I have come to the conclusion that we should do something 
to change the attitude of these patients toward their trouble 
Rather than give them any more histamine, ergot derivatives, 
vitamins, diathermy, argyrol packs, bloody nasal aspirations, 
or Epsom salt, I now merely try to impart a bit of the sini 
plest philosophy I know, that of Mother Goose 

For evei'y vuilady under tlw sun 
There is u ouie oi theie is none 
If thei e be one try to find li 
If there be none never mind it 

If we can get these particular patients to heed this rhyme 
it will help them more than the specific therapy presentlv 
available, unless we have the divine healing power of t e 
prophet Elisha, who restored to life the child who died after 
crjung, “My head, my head ” 

384 Peachtree Street, N E 



UNIVERSITY OF ILLINOIS ANNUAL ASSEMBLY 
IN OTOLARYNGOLOGY 


The Department of Otolaryngology, University of Illinois 
Coilege of Medicine, announces its Annual Assembly of Oto 
laryngology from September 19 through October 1,1955 This 
Assembly will consist of two parts 

Part I — September 19 through September 24, 1956, will 
be devoted to surgical anatomy of the head and neck, funda¬ 
mental principles of neck surgery and histopathology of the 
ear nose and tliroat. This week will be under the personal 
direction of Maunce F Snitman, M D 

Part n — September 26 through October 1, 1966, will be 
devoted entirely to lectures and panel discussion of advance¬ 
ments m otolaryngology The chairman of this section will be 
Emaneul M Skolnik, M D 

Registration is optional for one or both weeks For further 
information, addrcM Dr Francis L Lederer, 1868 West Polk 
St, Chicago IS, Hi 


POST GRADUATE COURSES AT 
TEMPLE UNIVERSITY 

The following Post-Graduate Courses to be given in this 
Department during the current year 

Post Graduate Course m Broncho-Esophagology, June 18- 
24 1966, October 17 - 28, 1956 

Post-Graduate Course in Laryngology and Laryngeal Sur¬ 
gery, September 19 - 30, 1966 

These courses are all to be given in the Department of 
^'Wyngology and Broncho-esophagology, Temple University 
Hospital and School of Medicine, under the direction of Dr 
Chevalier L Jackson and Dr Charles M Norris The tuition 
fee for each coarse is ?260 00 Further information and apph- 
ration blanks can be obtained from Dr Ghevaher L Jackson 
8401 N Broad Street, Philadelphia 40 Pennsylvania 
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SOUTH AFRICAN LOGOPEDIC SOCIETY 

The South African Logopedic Society (Society of Speed 
Therapists) publishes a Jouraal in May and October of each 
year Articles deal with the organic and psychological aspects 
of speech defects, and include subject matter of interest to the 
medical and allied piofessions 

Relevant contributions in the held of otolaryngology arc 
invited 

Subscriptions are 10/- per annum including postage aai 
should be addressed to The Editoi, Journal of the S A Logo 
pedic Society, Witwatersiand University, Milnei ParL, Johan 
nesbuig. So Africa 


COLBY COLLEGE —AUDIOLOGY FOR INDUSTRY 

Colby College, Waterville, Maine, presents the Third Annua 
Course in Industiial Deafness, August 7-13 inclusive Objec 
tive of the course vail be to train personnel in initiating am 
in conducting conservation hearing programs in noisy indns 
tries Seven full time instructors have been selected fron 
authorities in this field Class limited to 20 participants 

Registrants will live on the College Campus and theTuitio 
fee of $200 00 includes board and loom Applications shoul 
be made to Mr William A Macomber, Director, Division o 
Adult Education and Extension, Colby College, Wateriulh 
Maine Fredeiick Thayer Hill, MD, Director, Josep 
Sataloff, M D , Assistant Director 


BRONCHOESOPHAGOLOGY COURSE 

The next Bronchoesophagology Course to be given bj tio 
1 ersity of Illinois College of Medicme is sehednled for the 
October 24 to November 5, 1955, under tbe direction of Dr ^ 
H Holinger 

Interested registrants will please write directly to 
ment of Otolarjmgology, University of Illinois College of J 
1853 West Polk Street, Chicago 12, Dhnois 


ACADEMY-INTERNATIONAL OF MEDICINE 

A completely revised Fourth Edition of “Professional 
Films" is now m compilation (The frequency and number of 
future insert pages necessary to assure a compreliensne in 
dex that is continuously current over a period of years will 
be determined by the volume of forthcoming productions ) It 
will include new sections providing biographical data on au¬ 
thors, and information on the audio-visual activities of med¬ 
ical schools, dental schools and post graduate teaching centers 

Over 28 000 copies of previous Editions are in use by med¬ 
ical and dental schools. Program Chairman of State and spe¬ 
cialty societies, and others here and abroad AIM provides 
this valuable audio-visual information to the profession at- 
large, without profit, as one of its contributions toward ele¬ 
vating the standards of medical and dental services by expe¬ 
diting the diBsemmation of professional Icnow ledge 

You are urged to assist by 1 Informing film authors of 
this announcement so that they can write for questionnaires 
S Providing the film title and full name and address of any 
film author Wnte to the Academy-International of Medicine, 
601 Louisiana Street, Lawrence, Kansas 


SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Plans have been completed for a jomt meeting of the North 
Carolina Eye, Ear, Nose and Throat Society and the South 
Carolina Society of Ophthalmology and Otolaryngology at 
Columbia, S C on September 12, 18, and 14, 1965 Head¬ 
quarters will be the Columbia Hotel 

The following ophthalmologists will be on the program 
Dr E W D Nor^n of New York, Dr Frank Carroll of 
New York and Dr William B Clark of New Orleans 

A most attractive program has been arranged. For further 
information address Roderick Macdonald, M D , Secretary 
and Treasurer, 830 East Main Street, Rock Hill, S C 
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DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES 

(Secretaries of the various societies are requested to keep this 
Information up to date) 


AMERICAN OTOLOGICAL SOCIETY 

President Dr Wm J McNally, 1609 Sherbrooke St, West Montreal 
25, Canada 

Vice-President Dr John R Lindsay, 950 E 59th St Chicago 37, HL 
Secretary Treasurer Dr Lawrence R. Boles, 90 S Ninth St, Minneapolis 
2 Minn 

Editor Librarian Dr Henry L Wllltams, Mayo Clinic Rochester, Minn. 
Meeting Seigniory Club, Montreal, Canada, May 1112, 1956 

AMERICAN LARYNGOLOGICAL ASSOCIATION 

President Bernard J McMahon, 8230 Forsyth Blvd , Clayton 24, Mo 
First Vice-President Robert L Goodale, 330 Dartmouth St, Boston, 
Mass 

Second Vice President Paul H Hollnger 700 North Michigan Art, 
Chicago 11, Ill 

Secretary Harry P Schenck, 326 South 19th St, Philadelphia 3, Pa. 
Treasurer Fred W Nixon, 1027 Rose Building, Cleveland Ohio 
Librarian Historian and Editor Edwin N Broyles, 1100 North Charles 
St, Baltimore, Md 

Meeting Mount Royal Hotel, Montreal, Canada, May, 1956 

AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 

SOCIETY, INC 

President Dr Dean M Llerle, Iowa City, Iowa. 

President Elect Dr Percy Ireland, Toronto Canada. 

Secretary Dr C Stewart Nash, 277 Alexander St, Rochester, N Y 
Meeting Mount Royal Hotel Montreal, Canada, May, 1956 

AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY 

Chairman Dr F W Davison, Danville, Pa 
Vice-Chairman Dr Guy L Boyden, Portland, Ore 
Secretary Dr Hugh A Kuhn, Hammond, Ind 

AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr Algernon B Reese, 73 East 71st St, New York N ^ 
Executive Secretary Dr William L Benedict, Mayo Clinic, Roches 
Minn 

Meeting Palmer House, Chicago, Ill, October 9 15, 1955 

AMERICAN BRONCHO ESOPHAGOLOGICAL ASSOCIATION 

President Dr Daniel S Cunning 115 East 66th St, New York ^ 
Secretary Dr F Johnson Putney, 1719 Rlttenhouse Square, Phi 
phla Pa 

Meeting Sheraton Mount Royal Hotel Montreal, Canada, May i 
1956 (afternoons only) 

AMERICAN BOARD OF OTOLARYNGOLOGY 
Meeting Palmer House, Chicago Ill October 2 8, 1955 
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AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY 

Prwldeiit Dr F Lamtwrt McQamion, 14595 Madison tialcevrood 

Becretary Treaiortr Dr Michael H, Barone 468 Delaware Axe^ Buffalo 
J N Y 

Meetlnc Palmer House Chicago HL October 1955 

AMERICAN OTORHINOLOQIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 

President Dr Joseph OIlberL U1 El 61at St New lork, N \ 
Vice-President Dr Kenneth Hlnderer 402 Medical Arts Bldg. Pitts- 
burgh, Pa. 

Secretary Dr Louis Joel Felt, 66 Park Ave., New York 16 N \ 
Treasurer Dr Annand 1*. Caron 36 Pleasant SL Worohester Mass 


PAN AMERICAN ASSOCIATION OF OTCLRHINO LARYNGOLOGY 
AND BRONCHO ESOPHAQOLOQY 

President Dr J M Tato Axcnenagn 235 Buenos Aires Argentina 
ElxecuUve Secretary Dr Chorallor L. Jackson 3401 N Broad St Phpa 
delphia 40. Pa.. U B A. 

Meeting Flith Pan American Congress of Oto-Rhlno-Laryngology and 
Bronoho-Gsophagology 

Time and Place April 812 1956 San Joan Puerto Blco 
President Dr J H. Font Medical Aria Bldg San Juan P R. 


SIXTH INTERNATIONAL CONGRESS OF OTOLARYNGOLOGY 

President Dr Arthur W Proeta, Beaumont Bldg., SL Louis Mo 
General Secretary Dr Paul HoUnger 700 No Michigan Are., Chicago 
(U) nL e 

Meeting Statler Hotel. Waihlngtott. D C. May 5 10 1957 


THE PHILADELPHIA LARYNQOLOQICAL SOCIETY 

President Dr WIlUam J Hltschler 
Vice-President Dr Choraller L. Jackson. 

Treasurer Dr John J O’Keefe. 

SecreUry Dr Joseph P Atkina 
H^torlan Dr Herman B Cohen. 

Committee Dr Thomas F Furlong Jr.. Dr 'William A. Lell. 
Dr Harry P Schenok, Dr Benjamin H. Shuster ex-oIDclo 

BALTIMORE NOSE AND THROAT SOCIETY 

^ Albert Steiner 1808 Eutaw PL Baltimore Md. 

Treasurer Dr Walter B. Loch. 1039 No Calvert St. Baltimore, 


CHICAGO LARYNQOLOQICAL AND OTOLOQICAL SOCIETY 

65 East Washington St Chicago lU. 

® Perlman 950 East B9th St, Chicago BL 
Be^^Treaanrer Dr Stanton A. Frledhorg IM So Mlchl^ Ave.. 

Meeting First Monday of each Month October through May 
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OTOSCLEROSIS STUDY GROUP 


President Dr Gordon D Hoople, 1100 East Genesee SL. Syracuse, N t 
Secretary Dr Lawrence R. Boles, Med Arts Bldg, Minneapolis 2 ’llliin. 
Meeting Palmer House, Chicago, Bl, Oct 9, 1955 


CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr G C Otrlch, Belleville, 111 
President Elect Dr Phil R. McGrath, Peoria, Ill 
Secretary Treasurer Dr Alfred G Schultz, Jacksonville, Ill 

MISSISSIPPI VALLEY MEDICAL SOCIETY 

President Dr Arthur S Bristow. Princeton, Mo 
Secretary Treasurer Dr Harold Swanberg Quincy, Ill 
Assistant Secretary Treasurer Dr Jacob E Relsch Springfield Ill 
Meeting 

THE SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA 

Chairman Dr John Louzan 
Vice-Chairman Dr WlUard B Walters 
Secretary Dr Jack L Levine 
Treasurer Dr Russell S Page, Jr 

Meetings are held on the third Tuesday of October, November March 
and May, 7 00 P M 

Place Army and Navy Club, Washington, D C 

SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY 

Chairman Dr Lyle M Sellers, 3707 Gaston Ave , Dallas 10, Texas 
Chairman Elect Dr P A. Holden Medical Arts Building, BalUmore 1 m 
Vice-Chairman Dr Edward W Griffey, 217 Hermann Professional Bulla 
Ing, Houston 5, Texas 

Secretary Dr G S Fltz Hugh, 104 East Market SL, Charlottesville, \ a 
Meeting Houston, Texas, November 14 to 17, 1955 

THE VIRGINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr G S Fltz Hugh, Charlottesville, Va 
President Elect Dr H. L Mitchell, Lexington, Va. 

Vice President Dr Marlon IC. Humphries, Charlottesville, Va. 
Secretary Treasurer Dr L B Sheppard, 301 Medical Arts Bldg. B*™ 
mond, Va. 

WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr James K. StewarL Wheeling, W Va. 

Secretary Treasurer Dr Frederick C Reel, Charleston, W Va 

THE LOUlSIANA-MISSISSIPPl OPHTHALMOLOGICAL 
AND OTOLARYNGOLOGICAL SOCIETY 

President Dr W L Hughes Lamar Life Bldg Jackson, Miss 
Vice-President Dr Ralph H Riggs 1613 Line Ave , Shreveport, ^ 
Secretary Dr Edley H Jones, 1301 Washington SL, Vicksburg, Mis 
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NORTH CAROLINA EYE EAR, NOSE AND THROAT SOCIETY 


PTMldent Dr Cecil Swann AihovUIe N C „ r. . 

SooretaiT and Treaaurer Dr Geo B Farenaon DurhiOT N Car 
Meeting Jolnlly with the South Carolina Society of Ophthalmology and 
Otolaryngology Columbia So Gar SopL 12-14 1965 


SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Jewell McLeana Greenville S Cor 
Vice-President Dr James M Tlmmona Colombia, 8 Car 
SecreUr 7 Treasorer Dr Roderick Macdonald 833 East Main 8L, Book 
HUL S Car 

UeeUng Jointly with North Carolina Eye Ear Nose and Throat Society 
Columbia, S. Car Sept. 12 14 1965 


FLORIDA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNQOLOQY 

President Dr Ohas 0 Grace 146 Kins St- SL Angustine Fla. 
President Elect Dr Jos, W Taylor 706 Franklin SL Tampa, Fla. 
Secretary Treasurer Dr Carl 8 Mot#emore 1217 Knhl Ave Orlando Fla. 


the greater MIAMI EYE, EAR NOSE AND THROAT SOCIETY 

President Dr Ralph Klrsch 1345 N Bayshore Drive Miami, Fla 
Vle^p^esI(lent Dr Garland Johnson Blount Dldg., Fort Lauderdale Fla 
S^Ury Dr James H Mendel Jr 7141 Red Road Miami Fla, 
ileetlng Qnarterly at Seven Seas ResUuranL Febroary May October 
and December 


DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNQOLOQY 

President Dr Oscar Marchman Jr., Dallas Texas 
Secretary Treasurer Dr Morris F Waldman Dallas Texas 


LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNQOLOQY 
President Robert A Norene M.D 
Secretary Treasurer Leland R, Hoose MT) 

C^rmn of SecUon on Ophthalmoloey WendeU C. Irrlne MJ) 
B^etary of Section on Ophthalmology Stephen J Popovich M D 
^slrman of Section on Otolaryngology Herschel H Buraton MJ) 
wcretary of Section on Otolaryngology Boss A. Goodcell M D 
n «i ^"^-^Beles County Medical AssodaUon Building 1925 Wllahlre 
Tim Angeles CaUfomla. 

Monday of each month from September to June 
Section. 6 00 P M first Thursday of each 
montn from September to June Inclaaive—Ophthalmology Section 

471 



PACIFIC COAST OTO OPHTHALMOLOGICAL SOCIETY 

President Dr Leland G Hunnlcntt, 98 N Madison Ave, Pasadena, Callt 
Secretary-Treasurer Dr John F Tolan, 3419 47th Ave , Seattle (6), VTasi. 
Meeting 


THE RESEARCH STUDY CLUB OF LOS ANGELES, INC 

Hon Chairman Dr Isaac H Jones, 635 S Westlake Ave, Los Angelo 
67, Calif 

Chairman Dr Onie E Ghrlst, 210 N Central Ave, Glendale, Callt 
Treasurer Dr Pierre Vlold, 1930 WUshlre Blvd, Los Angeles 57, Callt 
Program Chairmen 

Otolaryngology Dr Russell M Decker, 65 N Madison Ave, Pasadeni 
1, Calif 

Ophthalmology Dr Warren A Wilson, 1930 WUshlre Blvd, Los An¬ 
geles 67, Calif 

Mld-Wlnter Clinical Convention annually, the last two weeks in January 
at Los Angeles, Calif 


PUGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Clifton E Benson, Bremerton, Wash 
President Elect Dr Carl D P Jensen, Seattle, Wash 
Secretary Dr Willard F Goff, 1216 Fourth Ave , Seattle, Wash 

CANADIAN OTOLARYNGOLOGICAL SOCIETY 
SOCIETE CANAD'SNNE D’OTOLARYNGOLOGIE 

President Dr G Edward Tremble, 1390 Sherbrooke SL, West, Mon¬ 
treal, P Q 

Secretary Dr G Arnold Henry, 170 St George SL, Toronto, Ontario 
Meeting Blgwln Inn, Lake of Bays, Muskoka, Ontario June 16 to -'nn'' 
18, 1966 

INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY 

President Dr Antonio da Costa Quinta, Lisbon, Portugal , , ., ,» 
Secretary Dr Chevalier L Jackson, 3401 N Broad St, Phlladelpma si, 
Pa., H S A. 

Meeting Fourth International Congress of Bronchoesophagology 
Time and Place Buenos Aires, October 28 29, 1956 


FOURTH LATIN AMERICAN CONGRESS OF 
OTORINOLARINGOLOGIA 


President Dr Dario 
Secretary 

Meeting Lima, Pern, 1967 

SOCIEDAD NACIONAL DE CIRUGIA OF CUBA 

Presldente Dr Relnaldo de VlUlers 

Vlcepresldente Dr Cfisar Cabrera Calderln 

Secretarlo Dr Job 6 Xlrau 

Tesorero Dr Alfredo M Petit 

Vocal Dr Job6 Gross 

Vocal Dr Pedro HomAndez Gonzalo 
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FIRST CENTRAL AMERICAN C0NQRE68 OF 
OTORHINOLABYNQOLOQY 


ProJldent Dr Victor M NonM«»u S«n Salvor 

SccreUiTTreairarer Dr Hootor R. SUva, C«lIo Arco No 84 Ban Solra 
dor El BalTtdor Contra! AmoDca. 


80CIEDAD CUBANA DE OTO-LARINQOLOQlA. 

Proaldont Dr Eelnaldo do VlUlara. 

Vlce*Pre*Ident Pr Jorge de C&rtonta, 

Secretary Pf Pablo Hernando*. 

aOClEDAD DE E6TUDIOS CLINICOS DE LA HABANA 

Pretidonto Dr Frank Canoaa Lorenxo 
Vice-Protldonte Dr Jnllo aangtttiy 
Socrelarlo Dr Joan Portnondo de Castro 
Teaorero Dr Lula Ortega Verdea 


MEXICAN ASSOCIATION OF PLASTIC SUROEONS 

President Dr Cesar LoBolde Mexico D F 
VlcO'Preildent Dr M Oonxale* UDosa Mexico D T 
Secretary Dr Joan da Dios Peia, Mexico D F 


FEOERACION ARGENTINA, 

DE aOCIEDAOES DE OTORRINOLARJNQOLOOIA. 

Seeretarlo del Bxterlor Dr Juan Manuel Tain 
Sob-Secretarlo del Exterior Dr Oreste E. Bergagllo 
Secretarlo del Interior Dr Ednatdo Casterin. 

SatHSecretarlo del Interior DrAUHo Vlale del Carrtl 
Sflcretario Tesorero Dr Vicente Cani 
Snb-Becretarlo Tesorero Dr Jos* D Suberrlola. 


BUENOS AIRES CLUB UTORINOLARINQOLOQICO 

Presldente Dr BL Segre 
Vlce-Preeldente Dr A. P Beloa 
Secretaiio Dr S. A. Aram 
Pro^Secretario Dr J M, Tato 
Tesorero Dr F Games 
Pro-Tesorero Dr J A. BeDo 

80CIEDAD COLOMDIANA DE OFTALMOLOQIA Y 
OTORRINOLARINQOLOQIA (BOGOTA COLOMBIA) 

Presldente Dr Alfonso Tribln P 
Becretsrlo Dr FelU B. Loxano 
Tesorero l>r Mario Arenas A. 

ASOCIACION DE OTORRINOLARINQOLOQIA 
Y BRONCOE80FAQOLOQIA DE GUATEMALA 

^‘^•nte Dr Julio Queredo IB Cafle Oriente No 6 
rirst yice-Presldente Dr Hdetor Cru*» 8a Avenlda Sur No 72 

g^co-Ppe*ldente Dr Joed Luis EscamlO*, 6a Oalle Ponlente 

Seerstario-Teaorero Dr Horace Polanco 13 Calle Ponlente No S-D 
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SOCIEDAD DE OTO RINO LARINGOLOGIA, 

COLEGIO MEDICO DE EL SALVADOR, SAN SALVADOR, C A. 
President Dr Salvador Mixco Pinto 
Secretary Dr Daniel Alfredo Alfaro 
Treasurer Dr Antonio Pineda M 

SOCIEDAD ESPANOLA DE OTORRINOLARINGOLOGIA 

Presldente Dr D Adolfo Hlnojar Pons 
Vice Presldente Dr D Jose Perez Mateos 
Secretarlo General Dr D Francisco Maraflds 
Tesorero Dr D Ernesto Alonso Ferrer 

SOCIEDAD OTO RINO LARINGOLOGIA DE LOS 
HOSPITALES DE MADRID 

Presldente Dr Don Fernando Beltrfin Castillo 
Secretarlo General Dr Don Alfonso Vassallo de MumberL 
Tesorero Dr Don Rafael Garcia Tapia. 

PORTUGUESE OTORHINOLARYNGOLICAL SOCIETY 
President Dr Albert Luis de Mendonca, 

Secretary Dr Antonio da Costa Quinta, Avenida de Llberdade 65, 1* 
Lisbon 

SOCIEDADE PORTUGUESA DE OTORRINOLARINGOLOGIA 

E DE 

BRONCO ESOFAGOLOGIA 

Presldente Dr Alberto Luis de Mendonca 
Vlce-Presldente Dr Jaime de Magalhaes 

1 ° Secretarlo Dr Antonio da Costa Quinta 

2 ” Secretarlo Dr Albano Coelho 

Tesourelro Dr Jose Antonio de Campos Henrlques 
Vogals Dr Teofllo Esquivel 

Dr Antonio Cancels de Amorim 
Sede Avenida da LIberdade, 65, 1 Lisboa. 

SOCIEDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA 

Presldente Dr Aldo Remorino 
Vlce-Presldente Dr Luis E Olsen 
Secretarlo Dr Eugenio Romero Diaz 
Tesorero Dr Juan Manuel Pradales 

Vocales Dr Osvaldo Sudrez, Dr Nondler Asls R. Dr Jorge Bergni 
Yofre 

ASOCIACION DE OTO RINO-LARINGOLOGIA DE BARCELONA, SPAIN 

Presidents Dr J Abello 

Vlce-Presdente Dr Luis Sufle Medan 

Secretarlo Dr Jorge Perelld 319 Provenza, Barcelona 

Vlce-Secretarlo Dr A. PlnarL 

Vocal Dr J M Ferrando 

ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIEB — 

CAMPINAS 

President Dr Heitor Nasclmento 
First Secretary Dr Roberto Barbosa. 

Second Secretary Dr Roberto Franco do Amaral 
Librarian Treasurer Dr Leonclo de Souza Quelroz 
Editors for the Archives of the Society Dr Guedes de Melo 
Dr Penldo Bumler and Dr Gabriel Porto 
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THE DEVELOPMENT OF THE EPITHELIUM 
OF THE LARYNX *t 

Eugene S Hopp, M D , 

San Francisco, Calif 


What type of cell composes the mucous membrane of the 
larynxi Where is the epithelium squamous? Where is it 
ciliated? Does squamous epithelium occur in the areas of the 
larynx In which it is present because of a functional or path 
ological transition, oi does it b^n to differentiate in the 
embryo as part, of an orderly process of development? Tliese 
questions have interested and troubled every laryngologist 
Investigation of present day histology textbooks reveals a 
considerable difference of opinion on the problem 

In the 1934 edition of his book Cowdry> stated tliat the 
upper part of the laiyngeal vestibule is lined with stratified 
squamous epithelium, the lower part ciliated, over tlie vocal 
cords there is again squamous epithelium and again ciliated 
epithelium in the trachea. 


Ten years later in a new edition of his book Cowdry savs 
only that the "mucous membrane resembles that of the 
pharynx,” Maximow and Bloom" add nothing to the first 
descnption of Cowdry Sometimes the descnption of the 
lar^geal epithelium is vague, eff Sir E Sharper^Scliafer" 
atates that over the true cords and epiglottis "as well as here 
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and theie m the part of the laiynx just above the glottis, 
stiatified epithelium is found” 

Bailey’s’ textbook tells little moie “The wall of the aper 
tuie of the laiynx, including the epiglottis doAvn neaily as far 
as its tubeicle oi cushion, is lined by stiatified squamous epi 
thehum This is succeeded by the pseudostratified ciliated 
columnai type which lines the lemaindei of the laiyngeal vail 
except foi the vocal folds, which is of the stratified squamous 
vaiiety ” 

In 1936 Bieiner= wiote a moie accurate and complete de- 
sciiption of the laryngeal epithelium “The mucous mem 
Inane of the laiynx is a continuation of that of the phai- 
ynx ” “In most places the epithelium appeals to be 

stiatified, the top layei being either cuboidal oi columuar 
It may be pseudo-stiatified ” “A stratified epithelium 
with squamous noncihated outer cells is found on the vocal 
folds (true vocal cords), on the anterior surface of the arj 
tenoid cartilages, and on the laiyngeal surface of the epi 
glottis The distribution of the two sorts of epithelium aboie 
the vocal folds is subject to individual variation The squa 
mous epithelium often occurs in islands and is said to replace 
the ciliated aftei local infectious desquamation ” The last 
sentence is particularly woi*thy of study and will be refeired 
to again 

Moie recently Ham’® wiote another accurate descripfaon of 
the epithelium of the laiynx “The epithelium of the mucous 
membrane of the laiynx varies in relation to the function 
pel formed by its different parts That covering the true vocal 
cords, which are subjected to considerable wear and tear, is 
of the stratified squamous nonkeratinizing type All the epi 
thehum lining the lai-joix below the true vocal coids is of 
pseudostratified columnar ciliated type with goblet cells 
Most of that lining the laiynx above the vocal cords is also 
of this type although patches of stratified squamous nonkera 
tinizing epithelium may be present in some sites” 

Creep’s® histology, published in 1954, also subscribes to the 
function theory and speaks of stratified squamous epithelium 
on the upper half of the epiglottis, on its postenor surface, 
on the aiytenoid cartilages and on the vocal coids “These 
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are all exposed surfaces tliat are subject to some -ft ear and 
tear ” 

Not all descriptions are completely accurate In Jordan’s'" 
textbook ue read that ’’’The upper poi*tion of the larjmx, 
including the greater part of the epiglottis as far as the false 
vocal cords, is lined with stratified squamous epithelium which 
is continuous ivith that of the pharynx ” 

Interest in the histology of the laryngeal mucosa is not new 
The mucosal covering of the lai'ynx was first mentioned in 
the wntings of Galen' (131-201 A.D ) He was familiar with 
the ability of the membrane to secrete mucous 

With improvement of the microscope Jacob Henle,’" a pro 
lessor of anatomy at Zurich proved in 1838, tliat the larynx 
had an epithelial covering which was ciliated It remained 
for the period of the last tno decades of the 19th Century 
for detailed studies of the laryngeal epithelium 

It IS not until 1885 that an adequate desciiption of the his¬ 
tology of the larynx can be found Toumeux” detei-mined 
that the free margin of the vocal cord was composed of sti sti¬ 
fled epithelium and that the rest of the adjacent area was 
covert by ciliated epithelium. In 1889 and 1890 thei'e raged 
a controversy over whether the squamous epithelium of the 
larynx was the result of gradual differentiation from the em¬ 
bryo or whethei islands of squamous epithelium appeared 
because of functional or pathological cliange The two pro¬ 
tagonists were A A Kanthack" and Rudi Heymann ’ ‘ 

Kanthack was an Englishman woiking at the Pathological 
Institute in Berlin, and writing in German. He was a piotege 
of Virchow His treatise on the histology of the laryngeal 
mucosa is truly a fine detailed work of three parts totaling 
47 pages It merits being reprinted in English today 

Kanthack described in the half-term fetus a ciliary epi¬ 
thelium and a stratified pavement oi squamous epithelium, 
which at that stage had rather a cnboidal structure The 
ciliated epithelium was found over a larger area of the fetal 
larynx than is the case in the adult. It was present on the 
entire laryngeal surface of the epiglottis and extended to the 
\ocal cords Since the ventricle was developed at this stage 
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it was also examined and found to be lined with "beautiful 
ciliated epithelium ” 


Kanthack endeavois to diffeientiate between what he calls 
‘‘Pflastei” epithelium and “Platten” epithelium as ti\o \an 
eties of squamous Iming I have translated the “Pflastei" as 
pavement epithelium and the “Platten” as lamellai epithelium 
I have consulted with many Geimian scholais and leferred to 
several German histology books, including Stohi’s Lehrbuch 
del Histologie- and can find this distinction nowhere else 


By definition, howevei, Kanthack describes as “Pflaster,” 
01 pavement, epithelium that m which the cells fit together 
in a cuboidal oi mosaic fasliion, whereas in “Flatten,’’ or 
lamellar, epithelium the uppermost layers aie distinctly flat 
tened but not necessarily cormfied The aiea of the half-term 
fetal larynx which is covered with cuboid, or pavement, epi 
thehum is only the true cord area ICanthack states cat^ 
goncally that this epithelium “is found nowhere else.” The 
entire pars iesp ^1 atoina is covered with ciliated epithelium 
In contrast with this pavement, or “Pflastei,” epithelium that 
of the adult vocal cord is stratified lamellar or squamous 
epithelium (Platten), in which the upper layers often sliou 
distinct cornification 

Because of the anatomical arrangement of the vocal cord 
and the ventricle in the embi 5 ’’o, a small portion of the en 
tiance of the ventricle is also covered with cuboidal epi 
thehum The transition from ciliated to cuboidal epithelium 
IS abrupt superiorly, but may be more gradual beloiv the cord 
No papillae can be found in the fetal vocal coid Kanthad 
states fuidher that “it is doubtful, howevei, whether imder 
normal conditions papillae are found in the adult” 
statement my own studies and photomicrographs dispiove 


In the newborn, Kanthack found the area of pavement epi 
thehum very small as compared with the adult It was ? 
larger area, however, than that found in the half-tem fetus 
He described the pavement epithelium of the oral pharjmy 
as reaching the tip of the epiglottis, and in some cases eien 
extending down over the laryngeal surface Usually the enti^ 
laryngeal sui-face of the epiglottis is covered with tall ciliat 
epithelium which extends over the false cords and down o 
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the true cords The true cords nre covered With pavement 
epithelium at the anterior commissure It is fairly high, and 
gradually becomes lower towards the posterior edge of the 
cord It extends to the region of the pi'ocesaus vocalis As 
soon as it leaves the arytenoid the pavement epithelium ends 
and ciliated epithelium begins and even covers the area of 
the posterior commissure Although tlie pavement epithelium 
becomes lower from anterior to posterior, on the arytenoid 
inner surface it again becomes high, and is higher than any¬ 
where else 

Heymann'* in contrast to Kanthack described scatteied 
islands of squamous epithelium in the larynx He considered 
them to bo normal occurrences and believed that he could 
explain the situation on the basis of the embryonic histoiy of 
the orgamsm. Since tlie larynx lies, so to speak, at the junc- 
bon of the airway lined with cyhndncal epithelium and of 
the part of the tract lined with squamous epithelium an intei 
mingling of both types might occur, furthermore, Heymann 
subscnbed to the demonstration of Ganghotner® that the 
larynx developed from two parts—one belonging to the tra 
chea the other the base of the tongue He also described 
transitional forms between ciliated cyhndncal epithelium and 
the pavement epithelium 

Kanthack felt that the islands of squamous epitlielium de¬ 
scribed by Heymann were not physiological since they could 
not be found in the embryo The Islands of Heymann, oc¬ 
curring in the midst of clhated epitliehum, were due to path¬ 
ological metaplasia, said Kanthack He examined the larynges 
of two children who died dunng the first yeai of life and 
found the entire mucosa up to the lower margin of the true 
cords covered with pavement epithelium and even found a 
similar change on the posterior surface of the epiglottis 

Further rmcroscopic study of tliese larynges revealed evi 
dencea of inflammation, such as dilated vessels and leukocytic 
infiltration beneath the surface epithelium and between the 
muBde fibers Kanthack compared the epithelial metaplasia 
in the larynx to that described m nasal polyps and in the 
mucous membrane of the stomach bowel, gallbladder utei us 
urethra, trachea, and bronchi 
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Kanthack was also able to demonstrate microscopicalls that 
m both sjTDhilis and tuberculosis of the laiynx so much squa 
mous metaplasia sometimes occurred that the entiie lanra 
became covered with a tough pavement epithelium It i\a 5 
probably on the basis of these studies that Biemer in his 
textbook noted, as I indicated above, that the “squamous epi 
thelium IS said to replace the ciliated aftei local infectioiL' 
desquamation ” 

Many woikeis such as Semon,“ Fiankel,® and ICallius*'' added 
fuithei embryo and adult larynx studies, but not until 18''8 
when Doctor P Heymann*^ wrote a scholaily monogiaph on 
the histology of the mucosa of the laiynx were any appreciable 
additions made to the understanding of the human larrogea! 
epithelium Doctor Hejnnann wrote that the thickness of the 
mucosa was vaiiable, not only fiom individual to individual 
but from point to point, therefore, the vaiioiis numerical 
diameters given by Henle®'= and Lusclika'^ and others could 
have no very accurate significance 

Heymann also descnbed the two completely different tiTies 
of epithelium the ciliated cylindrical epithelium and the 
stiatified squamous epithelium Since he found the layers of 
ciliated epithelium not clearly differentiated, he felt that the 
studies of Fiankenhausei*’'’ and others assuming the presence 
of two layers, and of Dolkowski‘^“ and Kolhkei assuming 
three layers could both be correct in different instances 
Heymann fui*thei differentiated a deep layer of epithelium 
resting on a basement membiane fonned of somewhat cu 
boidal shaped cells with large, round or oval nuclei and an 
upper layer of epithelium formed by ciliated cells intersperse 
with goblet cells These latter weie present in exceeding! 
variable numbers in five specimens 

It was noted that the length of the ciliated cells v as van 
able, and that some of them probably did not reach to t c 
basement membrane, or basement cell layer The goblet ce s 
were considered to be derived from ciliated cells In the stra ) 
tied squamous epithelium Heymann found that the 
layer was very similar to the layer of basal cells of the cilia 
epithelium This basal layer was continuous with that of ^ 
basal layer of the ciliated epithelium, although the cells 
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shghUy more cylindrical The thickness of the stratified aqua 
mous epithelium was also variable and depended upon the 
number of layers of the cells between the basement membrane 
and the more flattened surface cells 

Heymann further discusses tlie character of the squamous 
epithelium of the larjmx and confii-ms the pi-esence of papil 
lae as the mult of sections made in more than 70 human 
larynges Tfiie papillae were parallel to the free border of the 
vocal cord and were not deeply indented ns tliej normallj are 
in the skin As Heymann sajs, "Tliov were not digit like but 
trestle-like ” To establish that these papillae neie not path¬ 
ologic formations as Kanthack and others maintained, Hey¬ 
mann described them in the larjmx of the newborn, and Tour- 
06 ®!== described them m the larvnx of an eight-day old child 


Heymann maintained that the trestle-liKe arrangement of 
the papillae on the vocal cords probablj had a certain rela 
tionship to the function of the cords "The stresses which 
befall the vocal cord in the course of its normal function are 
applied in general in a direction perpendicular to the long 
axis of the edges of the vocal cords The longitudinal arrange¬ 
ment of the trestle-like papillae which serve as an anclioiing 
and strengthening apparatus can best w ithstand tlie stresses 
applied in this direcbon ” 


From about 1910 onward, I could find no original studj or 
research on the epithelium of the larjmx in the human with 
the exception of one aidicle by Vidoni’' in Italian, published 
m 195S This excellent study was tiUed "Sullo Sviluppo E 
Sull’istogenesi Del Labbro Vocale’ (On the Development and 
Histogenesis of the Vocal Lips) Doctor Vidoni studied 25 
^ses ranging from the first weeks of uterine life to birth 
His smallest fetus was one of 48 mm which he descubed as 
from the eighth to ninth w eek of mtrautanne life He show ed 
an excellent senes of photographs of the external and internal 
appearance of the larynges of many of his fetuses 

Vidom was concerned only with the vocal lln. 
eluded that they were evident starting from the eighth weTk 
of intrautenne life and completely formed in fetusra m 
long Since the study was concerned with this areTalone 
microscopic sections in his paper deal only with the vS 11 
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and do not furthei diffexentiate the varying types of epithe¬ 
lium in the laiynx as a whole 

To study furthei the development and ultimate appearance 
of the epithelium of the lai*ynx and to attempt to ariive at 
some conclusion concerning the significance of the change, 25 
embiyo laiynges weie studied, ranging fiom 25 mm to term 
One each of the following ciown-iump length fetuses was fixed 
in f 01 malm 25 mm, 30 mm, 65 mm, 95 mm, 125 mm., 
150 mm , 180 mm, and 200 mm Following dissection, these 
specimens weie lefixed in Bourn’s solution foi three days 
They weie imbedded in nitrocellulose and cut seiially at 10 
micions"^ Eveiy tenth section was then stained wuth hema 
toxylin and eosin and mounted The 25 mm. embiyo w'as cut 
tiansveisely The otheis were cut hoiizontally, coronallv, 
fiom anteiioi to posteiioi Foi lelative ages of the \arious 
Cl own -1 ump lengtlis given, see the table in Fig 1 


EMBRYO DEVELOPMENT 



Fig 1 GROWTH AND DDVELOPMBNT OP THE EJEBRVO 
from Hfirallton Bo\d A. Mossman 


It must be pointed out that the only accui ate measurement 
of embiyo age is a lecoid of coitus and the menstiual history 

• The author Is prenllj Indebted to J^Irs Helen F Burn Jj? one to 
hours dn\s and months spent preparing* these man\ sectlonB encn 
bcautlfullj done 
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^ese factors not being available, the age is estimated by 
me^rmg either the crown rump length, which I have done^ 

S (C RTfth“^ The cin’ 

=v, if f ^ ) >3 the measurement of the vertev of 

Blcull to the midpoint between the apices of the^nt^ScS 
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Fig 1, adapted fiom Hamilton, Boyd and Mossman,” "Human 
Embiyologjx” gives CR lengths and respective ages The 
gloss appealance of the 75 mm and 150 mm larmges is 



PIpr 3 Photopraph of a 130 mm Ilm1)^^ o LarMix csophapus f 
anterior tip of ton^ruc remo\e(1 Scale in mllllmetors at ripni 




shown m the photographs, (see Figs 2, 3, and 4 ) The esoph 
agus had been lesected in each 

Fig 5 is a photograph of the intei loi of the 150 mm laiin'^ 
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The laiynx was incised posteiioily and laid open To piovide 
some companson beh\een the size and development of the 



aW Mm^rabk development of the entire fetus at an 
comparable stage. Figs 6 and 7 are photographs of a 
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50 and a 95 mm embi-yo, lespectively Two adult lamgej 
weie studied, dissected and sectioned 

I "'m" 

' - 



Pip 5 Photopinph of 150 mm Embrjo Larjnv Interior 
cised larjnx opened posteriorly Scale In millimeters nt ici 


Fig 8 indicates the appioximate aiea from winch Oie 
tion was taken of which the photomiciogiaph (see Fi? 
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was made. The epithelium shown m the photomicrogimph m 
Fig 9, IS taken from the laryn-x of an 88-year.old female \\ ho 
died of pyelonephutis This specimen had been fi.\ed in for- 



Fis 6 Photoffmph of a 61 mm Embryo Scale In mllllmetera at left 


Mlin and was imbedded in paraffin using the dio-ane method 
Wie sections were cut at stx microns and also stamed infh 
nematoxylm and eosm 

In order to provide continuitj of description of the changes 
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obseived in the laiyngeal epithelium I would like to begin 
with the fiist appeal ance of the lespiiatoiy anlage and pro¬ 
ceed thiough the vaiious stages of embryonic development 



rifr 7 Photofrrapli of a 95 mm Embrjo Scale In millimeters at le 


Foi infoimation concerning the stages piioi to the 2o 
embiyo which I have studied, I have translated the wor o 
Souhe and Bardiei =* 
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The first appearance of the respiratory apparatus is in the 
3 ram embryo (approximately 21 dajs) in the form of an 
evagmation -which looks like a vertical gi-oove located beside 
the anterior wall of the cephalic portion of the foregiit above 
the fourth branchial arch The temination of this area bclon 
is a small dilatation, or diverticulum, n hich is the primitive 
pulmonary bud This evagination or mound is called the fur- 



FIk. I Adult Larynx Indlcatlnc or«a from which pholomloroffraph made 

cula and is really the pnmordlum of the epiglottis, which is 
the earliest portion of the larynx to appear, however, the 
epigiottu does not achieve its deflmtive form until approx¬ 
imately the fifth month of intrauterine life 

The epithelial walls which cover this above-mentioned 
groove are visible in the 3, 4, and 5 mm embryos They are 
composed of three rows of celts which are embryonic, strati 
fled polyhedral and rest directly on the underlying mesen 
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chyme In the 6 mm embryo the fiist outlme of a larynx can 
be obsei*ved Heie the respiratory groove previously descnbed 
begins to close and communicates with the pharynx through a 



narrow elongated opening Two swellings appear wine 
to make the closuie These are rudimentary arytenoids 
'furcula which is now the epiglottis is joined on each s 
the upper extremity of the just described arytenoid sv 
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tially obliteiated in the 8 mm embiyo by the fusion of the 
little prim 01 dial aiytenoids and by the fusion of the resp« 
tive layeis of embiyonic, polyhedial stiatified epithelium 



rig 10—b CS mm Embmo Larjnx 


which I have desciibed as lining each side of the laH" ^ 
cleft Laijoigeal cai-tilages first begin to appear in the 
(40 days) embrjo The mucosa of the laiynx remains 
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same throughout In the 80 mm (60 to 70 days) embryo, the 
number of layers of cells in this embryonic, stratified epi¬ 
thelium increases The vocal coi'da begin to differentiate 



The glothg really consists of Uiree distinct parts at this 
part which lies between the vocal cords 
ana which IS covered with a surface epithelium which is be- 
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ginning to assume a cylindiical foim, a middle part whicli 
coiiesponds to the aiea of the arytenoid cartilages, and a 
posteiioi paid; which is composed of the cavity of the cneoid. 



Flsr 10—d 125 min Embryo Lirjnx 


In the inter-aiytenoid space the layeis of previous v 
epithelium aie beginning to separate, and heie we s i 
the embiyonic, polyhedial cells 
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Ciliated epithelium appears on the epigiottis and at the 
vestibuie of the iarynx in tlie 40 mm. embryo The glottic 
surface of the vocal cord is still lined with an epithelial layer 
of polyhedral cells some five- or six-cell layers thick. Begin¬ 
ning at about the 10th or 11th week the epithelium previously 
fused, begins to separate as the true vocal cords appear Tlie 
larynx assumes in section somewhat the shape of a "T” with 
the cross bar curved and representing tlie base of the tongue. 
One area of the larynx remains fused longer than any other, 
that IS the area which later becomes the incisura inter ary 
tenoidea It is fused even into the 96 mm embryo (approx¬ 
imately 16 weeks) 

The formation of the incisura and thus the separation of 
the epithelium occurs m approximately the 160 mm embryo 
(about the fifth lunar month or 20th week) At the 96 mm 
fetus stage the vocal cords show a rather cuboidal, somewhat 
embryonic epithelium, which extends into the opening of the 
ventncle. In the ventricle itself and above the vocal cords, 
the epithelium is a beautiful, ciliated variety See photomi¬ 
crographs for detail (see Fig 10) 

I should like to emphasize that from a study of the embryos 
sectioned for this study, and from the description of the em¬ 
bryos sectioned by Soulle and Bardier,^’ Kanthnck,” Kallius,” 
and others, I find that the differentiation of the epithelium of 
the larynx is always an orderly process occurnng m certain 
places at certain definite times The epithelium initially is an 
embryonic, polyhedral variety Some of it becomes columnar 
ciliated and the rest becomes cuboidal and then stratified 
squamous This is well demonstrated in the 95 and 125 mm 
fetuses where the epithelium is columnar or prismatic strati 
fled ciliated in all the vestibular areas, and is stratified pave¬ 
ment like on the true cord and entrance to the ventricle The 
changes may be seen in the photomicrographs of botli the 
96 mm. and 126 mm embryos 

The transition from one variety of epithelium to the other 
IS rather sharp, particulaily on the aide of the ventricle Cilia 
never develops in the interarytenoid region The vocal cord 
itself never develops any ciliated cells In the 160 mm and 
180 mm. fetuses (from about the middle of the fifth month) 
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cords, which probably should be more properly called at this 
stage of development the ventricular bands, are lined with 
cjlindncal, often stntlfied ciliated epithelium In a tlve-month 
female, described by Souhe and Bardier, this area of ciliated 
epithelium was still visible, whereas in a male infant of six 
months it had been replaced by stratified sauamous epithelium 

SOMitARY 

The earliest epithelium of the larynx is embryonic, poly¬ 
hedral, which fuses and, at about the time of the beginning of 
the development of the true cords, separates The embryonic 
epithelium of the tnie cords becomes cuboidal and then strati¬ 
fied squamous Tlus includes the area extending into the ven¬ 
tricle The remainder of the larynx, witli the exception of 
the continuation of the vocal cord into the inter-arytenoid 
area, becomes lined with ciliated epithelium which is columnar 
and pseudo-stratified. 

During the first year of life, with the furthei development 
of the larynx itself and with the anatomical changes in the 
relationships of the true cords, ventricles and ventricular 
folds, the area of the ventricular folds becomes covered with 
a squamous epithelium comparable to that of the true cord 

The problem of obtaining a good microscopic section of an 
adult larjmx is a considerable one, because of its location in 
the Interior of the human body and because of the difficulty 
fixing this particular tissue rapidly enough Few really good 
microscopic sections of adult laryngeal epithelium are in exist¬ 
ence From a study of those available, and of the larynges 
which we sectioned (see Fig 9 drawing made from photomi¬ 
crograph of the adult larynx) I believe that it can be seen 
that the true cord itself is covered with stratified squamous 
epithelium, which has small papillae 

The ventncle is lined witli ciliated epithelium, which varies 
in thickness The false cords are lined with squamous epi 
thelium The inter-aryteuoid area is lined with squamous 
epithelium There may also be occasional islands of squamous 
epithelium in the adult larynx, but I believe these are rare 
In general I think tliey result from pathological changes I 
like to think of the development of the epithelium which I 
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have heie outlined as being a “physiological metaplasia," as 
Kanthack desciibes it As a mattei of speculation, if further 
progression in the metaplasia of the epithelium of the larvus 
IS pathological, as has been demonstrated and descnbed abo\e 
in cases of syphilis and tuberculosis, it is conceivable that a 
continuation of this piogiession could lesult in the produc 
tion of malignant change Then if one could detemine what 
causes some individuals to continue the piogressive metaplasia 
of then laiyngeal epithelium and thus develop carcinoma, 
new light might be shed on this pioblem Recent studies liaie 
suggested the possibility of a lelationship betiveen carcinoma 
of the bieast and endocrine inlubitoi substances It is not 
inconceivable that in the nonnal individual some such mech 
anism contiols the metaplasia of the epithelium of his larniw 

CXINCLUSION 

From a leview of the liter atuie and a perconal studj of 
25 embiyos and two adult larynges with senal sections of 
eight of the embryos and both of the adults, it has been dem 
onstiated that the epithelium of the larynx diffeientiates in 
a definite pattern tliioughout embryonic life to achieve its 
adult appearance This is physiological metaplasia Absence 
or deficiency of an inhibitor substance which prevents meta 
plasia from progressing beyond this physiological stage m 
normal individuals, could be a factor in the development of 
lai-jTigeal carcinoma This merits further investigation 
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STRESS AND DISEASE 


Hans Seli-e, M D , 

Monti eal, Canada 

It IS impossible to touch upon all aspects of tins topic m a 
single lectuie The hteiatuie on stiess and the adaptive hoi- 
mones, which Mas fiist analj'zed in the foim of an extensive 
nionogi’aph in 1950,^ is noiv giownng at the late of foui to 
si\ thousand publications pel annum A smvey of these, will 
be found in oui “Annual Repoits on Stiess,”-^^- which are 
designed to aid the dissemination of infoi*mation and the co- 
oidination of new facts m this domain 

The subject has lecently been summaiized in the form of 
seven infomal illustiated lectures, vliich attempt to explain 
the theoietical backgiound of this topic, as fai as its undei- 
standing is essential foi the compiehension and logical tieat- 
ment of ceitain diseases ivhich we consider to be piimaiil> 
“diseases of adaptation 

It may be opportune to take stock now aftei 20 vears of 
stiess-ieseaich, and piesent heie the most fundamental facts 
which we have learned about the physiopathologj’’ of stiess, 
howevei, foi those not particulaily famihai w'lth the subject, 
it mav be well fiist to give a glossaiy of the most common 
technical tei-ms used in this field 

GLOSS AR1 OF TECHNICAL TEH MS AVD ABRBVIATIONS 

SlrcKs —N’onspecific deflation from the normal resting state It Is 
caused b\ function or damage and stimulates repair 

Nonspecific change —Change uhlcli can he produced ha manj or all 
agonfs 

t^ptcific change —CIiangG uhlcli can be produced onlj one or feu 
agent® 

GC —Glucocorticoid (eg, tortisonc. cortisol) 

ifC—Mlneralocortlcold (eg, dcsoxycortlcostcrone aldosterone) 

• Baxod on a lecture phen before the \merlcnn Tjir'ncoIoRlinl Rlilno!- 
oUciil niKl Otolopicil Inc Holljuood Florida Jhirth I . 1 ' 

nnil on n ehnpt< r of tin Fourth Vnnunl Report on ‘'troui—t'l " 
nnd n Uiii'er (Arm Inc lied Fubl Montreal) 

Fdltore Not, This me rectlicil In J^ir'niro'cope Odlet nnd accept, d for 
puhllf ttJfifi M IN 2 1^55 
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A*C—^Antlphloslstlc cortlcold {eg cortisone cortisol) Essential^ 
synonjTiioas with GO since the antiphlogistic glucocorticoid Ij mphol>*tlc 
and catabolic actlTlty tends to run parallel In the steroids so far cx 
amlned 

PC —Prophloglstlc cortlcold {cg^ desoxycorticosterono desoxocorll 
sone) Essentlall> synoniTnona with M*C since the prophlogistlo actlvltN 
tends to run pomllol with nilncmlocorllcold actirltv in the compounds so 
far examined 

DCA —Desoxycortlcosterone acetate or DOCA 

Cortitol —Hydrocortisone Kendall h compound F 

STH —Somatotrophlc hormone or growth hormone of the h>poph>‘8l8 

MAD —17 methyJA*-andro8terone-3/l 17/?-dlol (Ordinary methylandroa 
tencdlol) 

Prcetirsois of the Stress Concept Evei since mnn used tlie 
word “disease” he had some, at least subconscious, inkling of 
the stress concept The very fact that a single term can be used 
to denote a great \anety of individual maladies clearlj indi¬ 
cates that tliey have something in common Tiiej possess, as 
We would now sa>, some non specific features which pennit 
us to distinguish disease from the condition of health jet, 
precisely because these manifestations are not cliaracteristic 
of any one disease, they have received little attention in com¬ 
parison, with the specific ones Thej were tliought to be of 
lesser interest for, unlike tlie latter, tliey did not help to recog- 
mze the “eliciting pathogen" oi lend themsehes to anj effec¬ 
tive type of specific therapj 

Several early investigators nevertheless have attempted to 
elucidate the mechanisms involved in such non-specific reac- 
tions Since our knowledge of the nervous system antedates, 
bj far, the development of modem endocrinology it is under¬ 
standable that, among the two gieat integrating systems of 
the body, the nervous and the hormonal systems the former 
Was the first to be examined from this point of view Ricker 
Sparansky, Reilly, Hoff and many others have gathered im¬ 
portant data concerning the r6Ie of the nervous system in 
such non specific reactions as fevei, polymorphonuclear leu- 
cocytosis, inflammation, etc. 

In the domain of what may be called "physiologic stress ” 
W Cannon’s studies helped us to understand the part played 
by the sympathetic nervous system and its humoral effcctoi 
substances, furthermore, quite independently, a great deal of 
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pi Ogress has been made m the study of pituitary and adieno- 
cortical homones by chemists, physiologists and clinicians, 
too numeious to mention by name 

All the knowledge acquired as a i esult of these eai ly inves¬ 
tigations was indispensable foi the eventual foimulation of 
the stress-concept, whose leading motive is one of unification 
Additional expeiiments had to be peifoimed, however, to 
show that the many non-specific i espouses of individual taiget 
oigans aie closely integrated and actually repiesent part of a 
single biological iespouse—the geneial adaptation syndi'ome 
These investigations, which will be outlin^ below, made it 
e\adent that the “stiess pattern’' of reaction plays an integial 
part in the most vaiied physiologic, pathologic and phaima- 
cologic phenomena 

The Concept of St)css By a senes of expeiiments on ani¬ 
mals, it was demonstiated m 1936 that the organism lesponds 
in a stc) eotypical manner to a vaiiety of widely different fac- 
tois, such as infections, intoxications, tiauma, neiwous stiain, 
heat, cold, musculai fatigue oi x-niadiation The specific 
actions of all these agents aie quite diffeient Then onlj 
common featui e is that they place the body in a state of gen* 
eial (systemic) stiess We concluded, therefore, that the 
steieotypical i espouse, which is superimposed upon all specific 
effects, lepresents the somatic manifestations of non-specific 
“stress" itself 

What ?s No)i'-specific “Stiess'^” The teirn had long been 
used m phj'sics to denote the interaction bertveen a foice and 
the lesistance opposed to it, foi instance, pressui'e and tension 
can put inanimate mattei undei stress The above mentioned 
non-specific iespouse was thought to repiesent the biologic 
equivalent of such physical stiess The tei*m has now been 
quite generally accepted in this sense, not only in English but, 
since attempts to tianslate “stiess" led to much confusion, 
also m most othei languages 

The Concept of the G-A-S The most outstanding manifes¬ 
tations of this stiess-response veie ad)oiocortical enlarpc- 
ment y ith histologic signs of Iniieractivirt', tJiymicolymphahc 
miolntio)) y ith certain concomitant changes in the blood-count 
(eosinopenia, hynphopenia, pohmucleosis) and gastroantc’!- 
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tinal ulcers, often accompanied by other manifestations of 
damage or "slioch " 

\Wo were struck by tlie fact that, while during this reaction 
all the organs of the body show involutional or degenerative 
changes, the adrenal cortex actually seems to flourish on 
stress We suspected this adrenal response to plaj a useful 
part in the systemic, non specific adaptive reaction, v liich 
i\e visualized as a "call to arms" of tlie body’s defense forces 
and named the "alarm reaction 

Subsequent studies shoi^ed tliat the alarm reaction is but 
the first stage of a much more prolonged Gcncivl Adaptation 
Syndrome (G-A-S) The latter comprises three distinct 
stages namely 

1 The Alarm Reaction (A-R), in uhich adaptation has not 
vet been acquired 

2 The Stage of Resistance (S R), in which adaptation is 
optimal 

S The Stage of Exhaustion (S E), in which the acquiied 
adaptation is lost again 

The Mechanism of the G-A-S In order to elucidate the 
kinetics of this syndrome we proceeded ns follows 

Rats Mere adrenaloctomized and then exposed to stressor 
agents This showed us tliat in the absence of the adrenals, 
stress can no longer cause thjTnico-lymphatic involution or 
charactenstic blood-count changes ’ 

When adrenalectomized rats weix; treated wdtli tlie impure 
cortical extracts available at that time, it became evident that 
thymico-lymphatic involution and the typical blood-count 
changes could be produced bj adrenal hormones, even in the 
absence of the adrenals tlierefore, these changes were con¬ 
sidered to be indirect results of stress mediated by corti- 
coida 

Conversely, the gastro-intestlnal ulcers and other manifes 
tations of pure damage oi shock were actually more severe in 
adrenalectomized than in intact animals and could be lessened 
tu ■'vith cortical exti'octs It was concluded that 

these lesions are not mediated through the adrenal, in fact. 
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they aie actually combated by an adequate adieno-coiiical 
lesponse to stiessor agents® 

Wluit Sttimdat’Cs Adieno-coitical Function Dunng Stiess^ 
In the couise of the next yeai, we found that among manv 
suigical intei*ventions tiied, only h}T3ophysectomy pi events 
adienal lesponse duiing the alaim leaction, hence, v,e con¬ 
cluded that stiess stimulates the cortex' tluough an adieno- 
corticoti ophic homone, now kno\s'Ti as ACTH^®” 

Then puie cortical steioids became available, thanks fiist 
of all to the classical investigations of Kendall and Reich- 
stein With these, we could show tliat administiation of nwr 
ei alo-coi ttcoids oi M-Ca (such as desox 5 ’^corticosterone) pio- 
duces expel imental leplicas of the so-called liyx>crtensivc and 
inflammatory “ihaumatic" diseases, notably, neplii osclerosis, 
hijpei tension, vascnlai lesions (especially peiiarteiitis nodosa 
and hyalin neciosis of aiteiioles),’^ as well as arthiitic 
changes i-esemblmg, m acute experiments, those of iheumatic 
fevei and, aftei chionic tieatment, those of rheumatoid ar¬ 
thritis,” yet, even veiy high doses of mineialo-corticoids did 
not induce any noteworthy thyraico-ljTnphatic oi blood-count 
clianges, such as weie caused by cortical extiacts 

Significantly, exposuie of animals to certain non-specific 
stiessoi agents (eg, cold) pioduced maiked adieno-cortical 
enlaigement and oigan changes veiy similai to those elicited 
b> the administiation of mineralo-coi ticoids ” Many investi- 
gatois doubted that secietion of M~Cs could be involved m the 
pathogenesis of disease, since the veiy existence of natuial, 
endogenous M-Cs w as questioned Indeed, until quite lecenth, 
some of the most eminent students of the adienal advocated 
the "umtaiian theoiy,” which held that the gland secietes 
onlj one corticoid, so that a deiangement in the balance be¬ 
tween antagonistic coitical hormones would be impossible 
This concept was defimtelv dispro\en by the isolation of 
aldosfcionc fiom both the tissue and the venous blood of the 
adienals ” 

Extiacts iich in glicco-coiticoids oi G-Cs, such as cortisol 
and cortisone on the othei hand, were highly potent in causing 
thy mica-lymphatic in%olution and in eliciting the character¬ 
istic blood-count changes of the alarm reaction Thev also 
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tended to inhibit the inflammatoty “rheumatic like” clinnges 
which can be elicited in animals bj raineralo-corticoids Thus, 
in many respects, the two types of corticoid honnones antag¬ 
onize each other’* 

Another IntereBtlnp actirltv of the cortlcold« discovered at about this 
time Is tholr slnfrular effect upon the ccntrol nervous si/stan. of nnlmalu 
A variety of steroids amonp which ftcured both Q Cs (co cortisone) and 
U C« (eg DOA) as well os other steroid hormones and homione-motnb- 
olUes proffnnnedlol pre^nanedlone) proved to possess the propertj 
of causing* a slate of great excitation and confusion followed by marked 
depression of all reflex activities and ovontunllv deep anesthesia 

This observation raised the question whether a pronounced Increase in 
the activity of endogenous corttcolda could bo responsible for certain 
nervous emotional accomiiaiilments of exposure to strew After the Intro¬ 
duction of cortisone Into dlnloal therapy U became evident that In man 
this hormone can also exert a powerful effect upon the centra! nervous 
system. In animals both 0-Ca and MCs exhibit this effect hence we 
shall have to watch for It as soon as patients will be treated with large 
doses of aldosterone 

The terms "gluco-corticoids" and “mineralo-corticoida” em 
pliasize the salient metabolic actions of these substances from 
a clinical point of view, however, their effects upon inflamma¬ 
tion are perhaps of even greater interest Since the gluco 
corticoids inhibit inflammation, while the mincralo-corticoids 
enhance it, the G-Cs may appropriately be called "antvpMo 
OUttc cortxcoids" or "A-Cb " and the M-Cs "jxrophlogisUc cor- 
ttands" or "P Cs" when they are discuss^ with reference 
to their effects upon inflammation It remains to be seen, 
hoT\ever, whether G C and A C (or M C nnd P C) actiwties 
necessarily run parallel in all steroid compounds, including 
those (like aldosterone) which have not yet been fully ex 
amined for these effects 

Inflammatory (pxinalomas especially those produced in the 
vicinity of joints by the local applications of irritants (e g , 
formalin, mustard powder), as well as certam allergic reac¬ 
tions, are hkewise aggravate by P-Cs and inhibted by A-Cs 
Apparently, the response of the adrenal cortex is most impor¬ 
tant not only in defense against systemic stress (affecting the 
whole organism), but also In the manifold topical defense 
reactions which occur upon exposure to local stress (e g , bac¬ 
terial or chemical irritants, response of a "shock organ" to an 
allergen) i.’* 

These findings helped to formulate the concept of the Local 
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Adaptation Syndiome (L-A-S) to be discussed below (see 
pages 508-509) 

In this connection the hormone sen3iti\ltj’ of certain so-called ‘anaplij/I 
actoid inflammatory reactions” is of special Interest Actually, our atten 
tlon had first been called to a possible relationship between the adrenal 
cortex and inflammation by an incidental observation on rats given 
parenteral Injections of egg white It was found that the rat is naturally 
liypersensltlve to egg'sshlte and responds to the Intraperltoneal or intra 
■\enous administration of this substance bj an acute serous Inflammation 
of the paws and snout This Inflammatory response was greatly aggra 
vated in adrenalectoralzed animals (presumabh because the% could not 
defend themseU es by the endogenous production of A Cs) 

On the other hand, It was prevented bj treatment with s>8temlc 
stressors, directly in proportion to the ndreno-cortical enlargement they 
produced (presumably, as a result of excess AC secretion)” Subse¬ 
quent!} , It could be shown that cortisone and ACTH Inhibit, while certain 
crude anterior pituitary preparations and desoxy corticosterone aggravate 
this annph}lactold type of acute Inflammation” , 

Cunously, oui crude anterior pituitary extracts also dupli¬ 
cated most of the above mentioned actions of P-Cs upon the 
cardiovascular system, the blood^essui e, tJie connective tis~ 
sue (inflammation) and the kidneys 

The hypophyseal preparations wluch we used were definitely 
corticotiophic, in that the 3 ’’ enlarged the adrenal cortex, but 
they weie particularly iich in the so-called “growth hormone” 
01 somatotrophic hoi mane (STH) This made it difficult to 
interpiet oui eaily experiments, in which such crude extracts 
Avere used, because we were unable to distinguish clearly be- 
ttveen the effects of ACTH and STH, however, as soon as ve 
obtained purified ACTH, it became evident that the above 
mentioned pathogenic actions of the cnide antenor-pituitary 
piepaiations could not be due to then ACTH content, since 
e%en the Inghest toleiable doses of the pure corticotrophic 
hoiTnone failed to duplicate their predominant P-C effects 

On the othei hand, overdosage with purified STH caused 
cardiovasculai and lenal lesions, virtually identical vnth those 
pieviouslv observed in animals tieated vuth P-Cs It was 
then concluded that, probablv, the chai*actenstic actions of 
our ciude antenor-pituitarj’- preparations A\eie mainly due 
to their STH content It remains to be seen to what extent 
STH acts indirectlv by sensitizing the penpheial tissues to 
P-Cs Preliminary obsen^ations suggest that the last-men¬ 
tioned mechanism is more important, although both mav be 
implicated This point is not yet settled 



“•^CT-ir^sx^^rs “■i'’ ??■:“ "t»"“ 

'ei^hf " ' '^equaf„ V^sed to »...,' ‘*e Juoo.. °°^IIv ,. 


™iVJ"*'- to b, , '*''■' totoiS"* "to 

S "'■«« 4.? " S.'r »!*< to-to., * '’"■"'•"■'to. 

SgtJ§=^.^£ 

pZL”'”^ 0 / ^o ^ 

'=t'vih it i^''">o»e ^ flboi 


^ “”0 this '- be 4 'S vj.-fi, I 

I ^ondtf, ^''^‘tivih „ ® ^Pderefi „ 

*•=^' 11 ^ ^s«ed it iff"*««c ^ flboi 

efc tT PPevjous *^^''od to f ®'P^ ftie;,- tte 

•£““ ‘I- C'„tr‘"»S°?r' '• ,e^«'; toC^"K.. 

v;'"»« 2 Ve'” 4 S";'"”” 4:„r''S. f 

■■.i»i.b„.. '’“•'■‘»«o:«2'.‘>"»r“ ■ «.i 


f^at of 
PWiii 
‘°Sistic 



508 


SELYE STRESS AND DISEASE 


allegBdh the presence or absence of a permis8i\o factor can onl> allow 
or disallow a reaction but Is unable to \ar} Its lnten8it> 

To illustrate this concept one might compare the production of light 
an electric lamp to the biologic reaction and the switch to the ‘per 
missile factor” The switch cannot produce light nor regulate the degree 
of Its Intensity but unless it Is turned on the lamp nill not function 

Corresjiondlngh the functional signs generallj considered to be char 
acteristics of corticoid-oierproduction during stress would not result 
from ani actual increase in corticoid secretion but from the cctra adrenal 
actions of the stressors themsehes The presence of corticolds would he 
necessary onlj in a “supporting capaclt\” to maintain the litallti and 
reacthlti of tissues 

Actuallj ft is preciseli In the apeclflc and not in the nonspecific stress- 
reactions that the corticolds plav a purelj "permissive rdle of this typo 
Here thei are necessarj onlj to preient stress and collapse, thus Keeping 
the tissues responshe For Instance adrenalectomlzed rats will not 
respond to injected STH with somatic growth or to sevual stimulation 
with mating without a minimal maintenance corticoid treatment 

These reactions are In fact not characteristic of the corticolds and could 
not be duplicated in the absence of the specific stimulus e'en with the 
highest doses of corticolds The characteristic functional signs of A C- 
o'erproductlon which we see in the alarm reaction (c fx atrophj of the 
I'mphatic organs catabolism, Inhibition of inflammation) are also im 
peded b\ adrenalectom' and restored e'en bv mere maintenance doses 
of A Cs In the presence of stress which sensitizes or "conditions the 
tissues to them howe'er unlike specific actions these non-specific effects 
can also be duplicated in the absence of an' stressor if large doses of 
A-Cs are gi'en (see ‘Fourth Annual Report on Stress pp 7S So) 

The Importance of such conditioning influences is particularlj striking 
In the regulation of stress reactions because in the final anal'sis thev 
are the factors 'vlilch can actuallj determine whether exposure to a 
stressor will be met b' a physiologic adaptation s'ndrome or cause 
‘diseases of adaptation”, furthermore In the latter Instance these con 
ditlonlng factors can e'en determine the select!'e breakdown of one or 
the other organ We are led to belle'e that differences in predisposition 
due to such factors might explain whj the same Kind of stressor can 
cause dl'erse types of ‘diseases of adaptation In different indl'lduals 

Incldentnllj, It was onlj on the basis of such experiments that the 
mechanism through which stress effects the adrenal cortex could be 
clarified Wo noted that stressors such ns ‘formaldehjdc’ which caused 
marked adrenal hvpertrophj In the normal but not in the hvpophjscc 
tomlzed animal remained without effect (uimn the adrenal) e'en if the 
adrenal cortex was pre'ented from undergoing ntroph' bj the ndministm 
tion of pltuitarv extract The effect of such a drug on the adrenal appears 
to be on Indirect one due to pituitary stimulation 

Tin Coiicrpt 0 / tht L-A S It had long been knowm that man' lo-’nl 
responses to Injur' are non specific It had been noted for instance that 
a 'nrletj of ‘topical stressors (burns microbes drugs) share the power 
of prcKlucing non specific tissue damage and/or inflammation howe'er it 
Is onlv recentlj that the close relationship between the sjstemic and local 
fj'pes of non specific reactions has been more clearly established 

Y hilo the characteristic response of the bodv to s'atomic stress is the 
G-A S, characterized bv manifold morphologic and functional changes 
throughout the organism topical stress elicits a "Docal Adaptation Syn 
drome" (LrAS), whose principal repercussions arc confined to the Imnie- 



SELTO STRESS AND DISEASE 


609 


dlate vicinity of the ellclUnp Injury Thcj conelst on the one 
depeneratlon atrophy* and necroala on the other or Inflammation nTT*r 
trophy byperplfiBla and under certain conditions neoplasia. 


L-AS and G-A-S At first sight, there appears to be no 
stntang similantj between the si-stemic and the local reac¬ 
tion tiTie A patient in traumatic shock furnishes a charac¬ 
teristic example of the G-A-S and, in particular, of its earliest 
stage the “shock phase’ of the general alarm reaction An 
abscess, formed around a splinter of wood represents a typical 
example of tlie L-A-S and, in particular, of its ‘ stage of rcsis 
tance," during which the defcnsiie infiammatorj phenomena 
predominate On the surface these tx\o instances of disease 
reieal no striking similanties, and >et more careful studj 
shows them to be closelj related 

The experimental obaerratloni which led us to these conclusions have 
been described elsewhere** Lei us rcalotc here howoer that amonp 
other things the 0-A S and the UA S are thought to be Interrelated 
because 

1 Both are non'Specldc reacUona comprising damage nnd defense 

’ Both are triphasic with typical signs of "crossed resistance (or 
depending upon the stressors used crossed sensltltation”) during tbo 
second stage 

1 Both are slngularlj Bcnslt!\e to the scKralied adaptive hormones'* 
(ACTH 8TH corticolds) 

■J If Ibe two reactions de\elop simultaneouBly In the same individual 
they greatly Influence one another that Is sypterolc stress markedly 
alters tissue-reactivity to local slreas and vlce-rcrio 


The Concept of the Diseases of Adaptation Thus wo ar¬ 
rived at the conclusion that the pathogenicit> of many sys¬ 
temic and local stressor agents depends largely upon the 
function of the hypophysis-adreno-cortical sjstem The latter 
may either enhance or inhibit the body’s defense reactions 
RgaiMt stressors We think that derailments of this adaptive 
mechanism are the principal factors in the production of ccr- 
«in maladies which we consider, therefore, to be essentially 
tnaeosec of Adaptation 


It must be kept in mind that guch diaeases of adaptation 
0 no neresaanly become manifest during exposure to stress 
^ u clearly demonstrated by the observation that tem- 
Bclf desoxycorticosterone can initiate a 

sustaining hypertension, which eventually leads to death, 
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long after hormone admimstration has been discontinued 
Here, we speak of "metacorticoid” lesions The possibihtj' 
that a temporary excess of endogenous aldosterone could in¬ 
duce similar delayed maladies deserv'es serious consideration 

Among the derailments of the G-A-S which may cause dis¬ 
ease, the follomng are particularly important 

1 An absohde excess or defieieTtcy in the amount of adap¬ 
tive hormones (e g , corticoids, ACTH, STH) produced dunng 
stress 

2 An absolute excess oi deficiency in the amount of adap¬ 
tive hormones retained, (oi “fixed'’) by their penpheral target 
organs dunng stress 

3 A disproportion in the relative secretion (or fixation) 
during stress, of various antagonistic adaptive hormones {eg , 
of ACTH and A-Cs, on the one hand, and of STH and P-Cs, 
on the other) 

J^ Production by stress of metabolic derangements, which 
abnormally alter the target organ's lesponse to adaptive hor¬ 
mones (through the phenomenon of “conditioning”) 

5 Finally, we must not forget that although the hypophy¬ 
sis-adrenal mechanism plays a prominent role in the G-A-S, 
othei 01 gans which participate in the latter {eg, nervous sys¬ 
tem, liver, kidney) may also respond abnomally and become 
the cause of disease during adaptation to stress 

Summarp of ObsertaHons To summarize, vrc might, say that all agents 
■which act upon the bodj or any of Its parts exert dual effects 

Specific actiom, •with which we are not concerned in this rc\Iew 
except insofar as they modify the non specUlc actions of the same agents 

2 Aon specific or sircssor effects whose principal pathways (as far as 
we know them todaj) are Illustrated in Fig 1 

The stressor acts upon tlie target (the bodx or some part of it) directly 
(thick arrow) and Indlrectlj through the pituitary and adrenal 

Through some unknoicn pathicap (labelled by a question mark) the 
“first mediator’ travels from the directly injured target area to the 
anterior pituitarp It notifies the latter that a condition of stress exists 
and thus induces It to discharge ACTH 

It is quite possible that this * first mediator" of hormonal defense Is 
not alwa-vs the same in some instances it max be an adrenaline dis¬ 
charge fn others a liberation of htstarafne-IIke toxic tissue metabolite a 
ner'ous impulse or even a sudden deficiency fn some xltally important 
body constituent (such as glucose or an enzyme) 
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tissue 'With a pronounced depression of the inflammatory potential and 
thus thej open the ■wa\ to the spreading of infection 

It is not yet hnonm •whether ACTH alwajs stimulates the adrenal to 
produce the tar ions corticotds In the same proportion and aittats ttlth 
a great predominance of A Cs Certain recent experiments’’ suggest that 
depending upon conditions, ACTH may cause the predominant secretion 
of one or the other of the steroid hormones Be this as it may, the wrna 
iotrophic hormone (STH) of the pituitary increases the inflammatory 
potential of connectlte tissue very much as the PCs do hence. It can 
sensitize the target area to the actions of the latter 

It is possible that the h'^pophysls also secretes some special cortico- 
trophln which Induces the adrenal to elaborate predomlnanth PC-s in 
deed, STH Itself may possess such effects, but this has not yet been 
proyen In any eyent, even if ACTH were the only cortlcotrophln, the 
actions of the cortlcolds produced under its influence can be yastly differ 
ent depending upon "conditioning factors ’ (such as STH), yvhich spe¬ 
cifically sensitize the target area for one or the other type of corticoid 
action Actually conditioning factors could even alter the response to 
ACTH of the adrenal cortex itself so that its cells would produce more 
A Cs or P Cs Thus, during stress one or the other type of effect can 
predominate 

r/i-fi fundam-ental ') eactwn-pattern to topical stiessois is a- 
local adaptation syndrome with inflammation, to systemic 
stiessors, the geneial adaptation syndiome Vai tons modifica¬ 
tions of these two basic responses constitute the essence of 
most diseases 

Outlook Suggested by These Observations Pasteur, Koch 
and their contemporaries introduced the concept of specificity 
into medicine, a concept which pioved to be of the greatest 
heuiistic value up to the present time Each indmdual, veil- 
defined disease, they held, has its own specific cause It has 
been claimed by many that Pasteur failed to recognize the 
importance of the “ten am,” being too preoccupied vith the 
pathogen (micro-organism) itself His work on induced im- 
munitj’’ shows that this is incoirect Indeed, allegedly, at the 
end of his life he said “Ic microbe n’est men, le tei ram ed 
taut ” 

The theoi’y' which dnected the most fruitful investigations 
of Pasteur and his followeis was that the organism can de¬ 
velop specific adaptive reactions against indmdual pathogens, 
and that bv imitating and complementing these, y\hene\cr 
they are short of optimal, we can tieat many of the diseases 
yy Inch are due to specific pathogens 

To oui mind, the G-A-S represents, in a sense, the negatne 
counterpart, oi mirroi image, of this concept It holds that 
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ninn\ diseases have no single cause, no specific pathogen but 
are largely due to non-specific stress, and to pathogenic situa 
tions which result from inappropi late responses to sucli non¬ 
specific stress 

Our blueprint of the pathways thi-ough which stress acts 
may be partly incorrect, it is certainly quite incomplete, but 
in it we have a basis for the objective scientific dissection of 
such time-lionored, but hitherto rathei vague, concepts as the 
inle of “reactivity,’’ "constitution and resistance" oi "non 
specific therapy,” in the genesis and treatment of disease 

If we may venture a prediction, we would like to reiterate 
our opinion that lescarch on stress mil he most frmtfiil 1 / if 
IS guided by the theory that wc mnst learn to imitate—and if 
necessary to correct and complement—the body’s own auto 
pharmacologic efforts to combat the stress-factor in disease 
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CONGENITAL DYSPHAGIA. 
NEUROGENIC CONSIDERATIONS * 


Seymour R Cohen, M D , 
Los Angeles, Calif 


Dysphagia m newborn infants and very young children 
presents a complex and frequently challenging diagnostic and 
therapeutic problem. It is almost always due either to a con¬ 
genital anatomic deficiency or to a neuropathologic disturb 
ance 


This study was undertaken to outline some neurological 
causes of dysphagia in newborn infants and very young 
children The anatomic deficiencies have been stressed fre¬ 
quently, but, as will be shown in this study, there are also 
neurological abnormalities which cause dysphagia. 


Disturbances of deglutition in Infants and newborns have 
not received as much attention in the literature as have the 
more urgent and dramatic respiratory emergencies of the 
neonatal penod Senous impairment in function of the res¬ 
piratory tract results from any important dysfunction of the 
swallowing mechanism, not unlike the death-dealing lung 
disease seen in patients with bulbar paralysis 


It IS not uncommon to be consulted for bronchoscopy in 
neivboms with atelectasis in whom the primary disease is 
actually one of disturbance of deglutition. In infants the res¬ 
piratory distress may be of such great urgency as to misdi¬ 
rect attention from the primary disease 


It is axiomatic that a normally functioning respiratory 
tract is necessary for normal feeding in the infant If the 
respiratory tract is to function normally, a normal or nearly 
normal swallowing mechanism is essential The true overseer 
of the respiratory tract is the swallowing reflex Even as in 
their embryology, the respiratory and upper alimentary 
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tracts aie destined to lemain together and depend upon each 
othei foi physiologic normalih' Eaily diagnosis of the cause 
of dysphagia is, theiefoie, essential to pi event, if possible, 
nneveisible pulmonaiy damage 

REVIEW OF THE NEUROLOGY AND PHYSIOLOGY 
OF DEGLUTITION ' “ 

The swallowing mechanism is consideied to be composed 
of tliiee phases the buccal-pharyngeal, the esophageal, and 
the caidio-gastiic phases 

The buccal-phaiyngeal phase is undei voluntaiy contiol 
The food or liquid is pushed baclcwaid upon the doisum of 
the tongue and by muscular action of the tongue is rolled 
backwaid to he in fiont of the fauces The oral, nasal and 
laiyngeal sui faces aie closed by the lips, tongue and soft 
palate as the larjmx moves upwaid The mjelohyoid muscle 
contiacts and presses the tongue against the hard palate 
This movement pushes the bolus doivnward into the pharynv 
as the laiynx retunis to its nomal position 

This phase occurs as a reflex action by stimulation of sen¬ 
sory aieas winch aie scattered ovei the mucosa of the base 
of the tongue, the soft palate, and the posteiior wall of the 
phaiynx Stimulation of these receptoi organs bv contact 
with Dial contents causes affeient stimuli to be earned over 
the glossophaiyngeal nerve, the second division of the Vth 
nerve, and the supenoi larjmgeal nerve to the swallowing 
center in the flooi of the fourth ventricle Anesthetizing these 
receptors makes swallowing virtually impossible Destiuction 
of the cential nerves by anj' neurological disorder involving 
this aiea may result in difficulty with srvallowing 

The esophageal phase follow's leflexly with relaxation of 
the cricopharyngeal sphincter and the esophagus as a 
whole Liquids diop immediately bv gravity to the ampul- 
larj’ end Solids, how^evei, pass by coordinated peristalsis, 

1 caching the distal esophagus at the end of this phase Even 
though liquids aie thrown down the esophagus without re¬ 
gard to peristalsis, the peristaltic wave which starts at the 
onset of the esophageal phase continues in its usual manner 
Peiistalsis, at least over the lower two-thirds of the esopha- 
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gus, is an autonomous function of tlie esophagus initiated 
voluntanly in tlie pliarynx and completed bj the intrinsic 
mj enteric piexus The reflex continues to function normallj 
even after all central nei-vous connections aie seveied as 
long as the intramural plexuses remain intact 

In humans two wave types are seen Tlie primary nave 
travels without interruption toward the distai esophagus 
and is the propelling foico for the bolus It is initiated by the 
bucco-pharyngeal phase The socondarj peristaltic wave de¬ 
pends on intra-esophageal distention for adequate stimula¬ 
tion Studies suggest that stimulation of the vagi causes 
contraction of the circular muscle bundles and at the same 
tune causes relaxation of tlie longitudinal muscle bundles 
Stimulation of the aympathetics appears to produce just the 
opposite reaction 

The cardio-gastrie phase begins ns swallowed matenal 
reaches the ampulla Here, there is a pause and a change in 
the rhidtun as the closing mechanism of the esophagus, just 
proximal to the stomach, relaxes in quick penods to permit 
gushes of food to enter the stomach At the cardia there 
appears to be a rhythmic mechanism foi emptvdng of the 
ampulla 

The diaphragm appears to have little or no control except 
that on deep inspiration there is a temporary slowing of the 
flow of the food into the stomach Tliere is a very fine coi 
relation between normal peristaltic activity and the release 
of the closing mechanism at the caidia The tone of the cardia 
is inhibited by mild stimulation of the gastric mucosa, and 
by sensory impulses arising in the moutli and the pliarynx 
Its tone increases as digestion proceeds Any local irritation 
at the cardia produces hypotonlcity The vagus is responsible 
for a degree of tone at the cardia, at least in the normal rest 
mg terminal esophagus Sympathetic stimulation invaiiably 
causes contraction of the arapullary end of the esophagus 
The vagus increases the tonicity of the esophagus at the same 
time as it relaxes the cardiac end 

The origin of the sympathetic suppiy to the esophagus is 
m the superior and inferior cervical sympathetic ganglia 
The former getting its branches from the first to the fourtli 
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ceivical levels, and the latter largely from the seventh and 
eighth cervical levels These fibers form a plexus as thev 
join the esophagus organ Within the chest, filaments are 
supplied by the fourth and fifth thoracic levels and by the 
pieganghonic fibers of both the gi eater and lessei splanchnic 
nerves The greatei splanchnic ner\’e gets its fibers fiom the 
fifth to the ninth thoracic levels, and the lessei gets its fibeis 
from the ninth and tenth thoiacic levels The abdominal seg¬ 
ment receives filaments bilaterally from the celiac plexus, 
and a few fibeis fiom the sympathetic plexus sunounding 
the left gastric and inferior phrenic arteries 

The paiasympathetic aiises from both vagus neiwes which 
are intimately associated, both anatomically and function¬ 
ally, with the esophagus The vagi emerge from then pul- 
monaiy plexus behind tlie right and left lung loots and 
divide into several branches and become arranged along the 
antenor and posteiior surfaces as the complicated net of the 
esopliageal plexuses The left passes antenorly, and the 
light swings posteriorly, each with branches from the other 
forming the antenor and posterioi plexuses The plexuses 
cover most of the lowei half of the esophagus, but soon dif¬ 
ferentiate again and emeige toward their distal portion The 
left lemains antenorly and the nght postenoily, and they 
continue closely applied to the esophagus as it proceeds 
tliiough the diaphragmatic hiatus The lecurrent laryngeal 
nen^e gives off several esophageal blanches 

The intnnsic neiwe plexuses consisting of Meissnei’s and 
Auerbach's plexuses are comparable with those found else¬ 
where in the gastrointestinal tixict Auerbach’s plexus lies 
betvyen the inner circulai and outei longitudinal muscle 
laveis It IS m this plexus that tlie vagal fibers end The 
othei portion of the intrinsic neiwous mechanism is Meiss¬ 
nei’s plexus which makes connections with the myenteric 
plexus and is found in the sub-mucosal area of the esophagus 

beitew of the literatote 

Peiper, in 1942, studied newborn infants with lespiraton 
and swallowing difficulties and concluded that these were 
due to immaturitj of the medullaiy centers 
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Macaulaj,* m 1961, reported a case of a lO-day-old infant 
\\ith respiratory and swallowing difficulty for a penod of 21 
days This apparently was duo to head trauma with bruising 
and edema of the medulla He felt that there was a defective 
closure mechanism of the larynx during deglutition 

Otell and Coe' point out that paralysis of the esophagus is 
not a rare condition 

Christie,* in 1932, described a case of chrome progressive 
bulbar palsy, and points to the fact that the roentgenologist 
is often in a position to direct attention toward the possibility 
of a neuromuscular lesion He desenbed the X-ray appear¬ 
ance of paralysis of the esophagus 

Quincke, quoted by Otell and Coe,' reported a case of 
laryngeal ptosis causing dysphagia which was actually a con- 
dibon of relaxation of the laryngeal musculature 

Hurst,* felt that in the Plummer-Vinson syndrome the 
pharyngoesophageal sphincter, which is normally closed, 
does not relax after the food has been propelled into the 
pharynx by the tongue, and thus results in retention of food 
in the postenor pharynx There is no abnormality in the 
esophagus associated wath this syndrome 

Riley,'" in 1952, reported 33 cases of a syndrome which is 
characterised by evidence of vegetative dysfunction with 
excessive perspiration, drooling, erythematous blotching of 
the skin, intermittent hypertension, defective lacrimation, 
hyporeflexia, and emotional instability AH the patients with 
the complete syndrome were Hebrew No specific neurological 
abnormality was demonstrated Cyclic vomibng and frequent 
pulmonary infections occurred in 23 of the group of 83 The 
problem began at an early age Cystic fibrosis of the pan¬ 
creas was suspected because of tlie frequency of pulmonary 
infeebon Some had mental retardation and m about half of 
the pabents convulsions were present There seemed to be a 
familial predisposition Postmortem examinabons revealed 
aspirabon pneumonitis in two cases wubiout any specific path 
ology in the central nervous system He does not stress the 
sw allowing difficulty these children may have 

Albanese," in 1949, reviewed the pathology and histology 
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of amyotonia congenita The muscles show degeneiative 
changes secondary to defective inneiwation Muscle fibeis aic 
hyperti ophied Some aie noimal m size and consistenc>, but 
many were small oi hypoplastic Theie is no atrophy, meieh 
hypoplasia, of a laige poition of the fibers of certain yoluntan 
muscles The dominant lesions of amyotonia congenita ueie 
found m the spinal coid The antenoi hoin cells are degenei- 
atcd and i educed in numbei 

Allen,'== stated that caidio-esophageal lelaxation lefeis to 
total anatomical and physiological incompetence of the distal 
esophageal segment He used ati opine and roentgenologically 
was able to demonstiate a piominent sphincteiic action at the 
caidia 

Palmei" points out that in caidio-esophageal lelaxation fiee 
leflux thiough the esophagus fiequently leads to aspiration 
pneumonia, and within a few days of birth, seyeie pulmonarj 
disease may supeiwene He also states that relaxation is un¬ 
commonly associated with other esophageal disease, and ap- 
paiently laiely with othei congenital anomalies 

Neuhausei and Berenberg,” in 1947 had one case of caidio- 
esophageal lelaxation associated with an esophageal heman¬ 
gioma They felt that spontaneous recoyery within two to fiye 
months can be expected, and that caidio-esophageal lelaxa- 
tion of the newborn is a self-limited anomaly 

Pennei and Druckennan,” in 1942, reported two cases 
piesenting distuibance in the esophagus with somatic mani¬ 
festations of Parkinsonism 

Kroneckei and Meltzei” in 1883, showed that the esopha¬ 
geal phase of deglutition was initiated by stimulation of the 
supeiioi laijTigeal neiwe, and it would extend down the entiie 
length of the esophagus even if the segment of the latter v as 
lemoved if the extrinsic vagal neiwe supply was intact 

Meltzer,’® m 1898, demonstiated that the ordeil> progress 
of peristalsis of the esophagus is exclusively of cential oiigin 

Schmidt,'" m 1939, studied the effect of stimulation of the 
glossopharjmgeal nerv'es and the vagi, and demonstiated that 
the state of tone of the distal portion of the esophagus vas 
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influenced by thermal, mechanical and chemical stimulation of 
the tongue and moutln 

McGibbon and Mather,'* in 1937, investigated a series of 
patients with spasm of the esophagus, the joungest of which 
was eight months of age The> theorized that in childien 
there may be a congenital infoiioritj of the sympathetic neiw- 
ous system Nervous instability is mentioned b> othei ob¬ 
servers 

Olsen, et al in 1950, point out that cardiospasm is a non- 
organic stenosis of the lowermost portion of the esophagus 
immediately above its junction with the stomach, and is seldom 
more than 4 to 6 centimeters long They feel tliat diffuse 
spasm IS not to be confused with achalasia 

Hohnger, et alregard achalasia as a failure of coordi¬ 
nation of the neuromuscular mechanism at the cardia whicli 
prevents normal passage of food from the esophagus to the 
stomach They point out that the condition can develop in the 
first few months or years of life, and that it can be present 
in the newborn infant 

Fnedberg," in 1960, reported on the status of the esopha 
gus followdng vagotomy of 31 patients, and concluded that 
in the human, the effects of vagotomy on the esophagus are 
of relatively minor significance 

Holinger, et al,” state that with a history of dysphagia 
aspiration pneumonia, and difficult} feeding in an infant, 
suspicion of a congenital esophageal anomaly should be 
aroused They emphasize that with postoperative tracheo¬ 
esophageal fistulas, the development of stnetures at tlie an 
astomotic site often makes repeated dilatations necessary in 
order to obtain a functioning lumen 

Gross and Neuhauser,” in 1961, discussed the congenital 
anomalies of vascular ongin causing compression of the tra¬ 
chea and esophagus, and point out that with this anomal} 
there is a mild to moderate hesitation in swallowing, but 
that the respiratory symptoms tend to be aggravated during 
deglutition 
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PRESENTATION OF GASES AND DISCUSSION 

The cases that weie reviewed were too numerous to report 
m detail, however, certain cases wluch illustrate the different 
groups of neurogenic causes of dysphagia are presented in ab¬ 
stract foim and aie considered under the following headings 

A Cortical atiophy, hypoplasia and agenesis 
B Familial autonomic dysfunction 
C Familial paialysis 
D Amyotonia congenita 
E Neuiogenic esophageal dysfunction 

A CORTICAL ATROPHY, HYPOPLASIA AND AGENESIS 

Case 1 P T, 10 month-old male first admitted to the Children’s Hos 
pital on December 28 1963 The chief complaints were that the child had 
been unable to swallow since birth, required tube feedings practically all 
his life and had periodic episodes of vomiting He required resuscitation 
and vas in ov%gen for about a month following birth Ho had con^ulsl^e 
seizures from the first da'N of life 

Rsamlnatlon revealed an undernourished, underde^ eloped very thin 
ten month-old Infant Sall\a drooled noticeably from his mouth Ho was 
irritable and had a neak cry The mandible was hypoplastic The mouth 
and oral pharjnx appeared small, and there was an absent gag reflex 
Examination of the chest revealed transmitted sounds Indicative of tra 
cheobronchlal moisture At direct laryngoscopj some dllhculty was cn 
countered in exposing the larynx because of micrognathia. Tlie larynx 
proper wras perfectly normal and there was no impairment of mobility 
of the vocal cords There was conspicuous failure of the constrictor 
muscles of the phar'nx to contract 

Neurological consultation repealed hyperactl\e reflexes almost with 
spasticity The child could see and hear normally, and had no Impairment 
of sensations The impression was cerebral hypoplasia with spastic quad 
riplogla resulting from neonatal asphyxia. 

The child's course fii the hospital was unsatisfactory Feedings at 
tempted b> mouth were always aspirated It was therefore necessary to 
continue tube nnd gaxage feedings The child was dlscliarged unimproved 
to bo cared for in a home for retarded children 

Case 2 D B twomonth-old female, first admitted to the Children s 
Hospital on October 21, lOal The chief complaints were Inability to 
swallow nnd malnutrition She had never been able to swallow properiv, 
nor to breathe well because of an ox er abundance of xerj thick mucus in 
the throat which was hrst noted immedlatelx after birth She was a full 
term normal cephalic dellxorv Sex oral formula changes were made but 
the child xvas still unable to sxvallow 

Fxaminntlon rcxcaled a jxoorly nourished underdex eloped Infant 
There was a great deal of mucus in the mouth and pharynx with some 
drooling but tlic tongue xvas dry She was unable to focus her eyes Ex 
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tmJnatlon of the chc«t showed ranny wlieeieu and rhonchl transmitted 
from the throat Direct laryngoscopy revealed a very slight laryngo- 
malacla which was Insofflclent to account for the respiratory and swal 
lowing dlfflcolty There was a great deal of pooling of secretions In the 
hypopharynx suggesting obstrnctlon Esophagoseopy showed no o\Idcnc5o 
of abnormality The pharynx was seen to constrict In normal fashion 
without evidence of paralysis 

Neurological examination rosealed bulbar paralysis The reflexes were 
equal and active and motor activity was normal Impression was defl 
dent neural mechanism for swallowing probably secondary to diffuse 
hypoplasia of the brain or speclflo bulbar aplasia. 

Xrays of the esophagus wore reported as showing the llplodol column 
to pass through the oral cavity and pharynx during deglutition how 
ever It was then regurgitated Into the nasopharynx and nasal fossa. 
Only a small portion of dye passed Into the stomach The esophagus was 
seen to be normally distensible and smooth In outline. There were no 
pathological findings In the stomach or duodenum and there was no erl 
denre of pyloric obstruction 

Attempts at feeding the child produced an Interesting series of e\entfl 
Although the child made numerous attempts to swallow the fluid was 
heard to churn In the hypopharynx and prodncod choking followed by 
cough and regurgitation through the nose. The course In the hospital 
Was unchanged She continued to have difficult) feeding and after two 
and one-half months of hospUolIiaUon the chUd expired 

Autopsy findings revealed b>poplfisla of the brain bronchopneumonia 
and malnutrition. The brain weighed 390 grams (normal MO grams) 
^iero was Increased space between the Inner surface of the skull and 
brain although the sulci and gyrl showed no gross abnormalities. Sec 
Honing showed marked diminution in the amount of white matter The 
Jfrey matter appeared to bo normal although perhaps slightly Increased 
lu thickness T^e dorsal portion of the grey matter surrounding the 
lateral horn showed groat discoloration for a distance of 2 3 mm. At the 
tip of the fourth ventricle there was a smoll nodule of grey tissue On 
wctlonlug the brain stained poorly and there was generalized degenera 
tlon of the nuclear elements 

Coic 3 (See Fig 1 ) p Tv one-month-old female first odmltted to the 
tmlldrens Hospital on May 28 1960 The clilof complaints were that the 
child had considerable difficulty swallowing since birth persistent 
Rigging and had a great deal of mucus In the mouth and throaL which 
required suctioning Because of the extreme dlfllcuUy In swallowing It was 
to use gavage feeding This was a first pregnancy normal 
T« 'The mother had a history of atypical pneumonia In the second 

month of pregnancy and hydramnlose and hypertension in the third tri 
mester At birth the child had conslder^le generalized edema 

Eiominatlon revealed no gross abnormalities The heart was of normal 
ze and the lung fields were normal 

of the esophagus revealed a persistent defect in the right side of 
be esophagus which was In keeping with an anomalous right suhcla 
dlfflcuity^^ It was assumed that this was the cause of the awallowlng 

, '^one 7 1950 the child had a thoracotomy and a large right auoma 
us subclavian vessel was found This was resected and the ductus ar- 
Following surgery the child did not show any Improve- 
nt m her ability to swallow She was discharged on June 17 1960 
She was readmitted to the hospital on August 8 1950 for farther study 




FIk 1 (Case 3) E*ophaBoprnm shoxvlnp: a dereot In the caophnRus due 
to compression l)> n lareo anomalous rlBht subclatlan arterj The esoph- 
aROBrnm on the rlpht Is postoperatKo The detect Is not seen but there Is 
retention of dje and slow evacuation 


proved She was again admitted on September 13, 1950 with suspicion 
of hvpoplasla of the cerebral cortex because her development bad not 
been normal A pnenmoencephalogram showed marked widening of the 
sulci consistent with cerebral agenesis and she was discharged unim 
proved On June 25, 1951 the child expired 

Autops> (verbal report of the pathologist) revealed no positive findings 
In the esophagus respiratorv or gastrointestinal tracts There vvas agene 
sis of the brain of a severe nature 
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DISCUSSION 

Ti'ansient disorders” of the swallowing mechanism may 
occur in the newborn infant as a result of prematui itj, ob¬ 
struction of the air passages, or from minor bi uising oi ede¬ 
ma of the medullary centers of the brain 

When there is no gross anatomic defect found in a child 
wnth persistent dysphagia, neurogenic difficulties should be 
suspected These may be due to (o) intraci-anial hemoiThage 
or edema from trauma, (b) biain damage from hypoxia or 
anoxia and (c) developmental disorders of the central ner¬ 
vous system or its peripheral connections 

Since the behavior of tlie infant at birth is largely a result 
of a reflex activity depending on spinal, cerebellar and brain 
stem centers,’” it is frequently difficult to evaluate central 
nerv'ous system development The early finding of neurogenic 
difficulty with deglutition may be one of the earliest clinical 
indications of cerebral hypoplasia or agenesis 

In the first case neonatal hypoxia was an important factor 
in producing a widespread neurological disorder The absent 
gag reflex and the failure of the pharyngeal muscles to con¬ 
strict indicated central disease with paralysis Tins differs 
from the second case in which there was no clmical evidence 
of paralysis of the pharynx Here, the child’s attempts at 
swallowing were meffectual and represented difficulty, un¬ 
doubtedly due to failure of the normal coordinating meclian- 
ism, ue , abnormality in discharge of coordinated impulses 
from the swallowing center This center’ is m the lower me¬ 
dulla, not precisely localized 

The third case is presented because even though the dys¬ 
phagia was of the same type as Case 1, there was an asso¬ 
ciated anomaly (anomalous nglit subclavian artery) which 
was presumed to be the cause of tlie dysphagia It must be 
emphasized that anomalies of the great vessels do not pro¬ 
duce serious difficulty in swallowing 

B FAMILIAL AUTONOMIC DYSFUNCTION 

Cate 4 (Bee Figs, S 3 ) s WV, four euS one-half jyoar-old female flrat 
admitted to the Children s HoeplUl on November 18 1951. The chief com 
Plalnla were vomiting fever apathy and llatleaenesa of one day a dura 
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tion. The past history 'waa moat Importimt The child had always been a 
very alow feeder and had gained weight poorly Since birth she had 
choking spells during feedings, when she would gasp and become cya 
notlc. These symptoms lasted until the age of seven months at which 
time she developed pneumonia and was seen at an Eastern clinic in May 
or June of 1949 despite negative \ray studies but because of the very 
strong suspicion of trachoo*esophageal fistula, thoracotomy was per 
formed but no pathology was found. The difficulty In feeding persisted 
and gastrostomy was done 

At tbe ago of two years, oral feedings became possible although she 
developed Intercurront bronchial Infections. Wheexing was noted after 
the child drank liquids but solid foods were taken with less dlfllcnlty 


Examination on admission revealed marked muscle fiaccldity There 
were rhonchl and moisture In the lunge \ rays showed bronchitis. Tbe 
child was treated for the febrile reaotlon which cleared and she was 
dlatharged with a tentative diagnosis of amyotonia congenita She was 
readmitted on July 10 1962 because of recurrence of vomiting Her gen 
eral condition had progressed and she was much worse During feeding 
she aspirated and developed marked difficulty In breathing She was ad 
mitted with the diagnosis of aspiration pneumonitis On this admission 
bronchoscopy was required on two occasions In order to remove the as 
pirated feedings, and to dear the atelectasis Again the diagnosis was 
tmyotonia congenita although a suspicion of some bulbar palsy was 
considered She was discharged on July 23 1962 


On the third admission for febrile reactions with vomiting and diffl 
culty In swallowing it was noted that there was deficient lacrlmatlon 
emotional Instability hyporeflevla periodic muscular weakness hyper 
tension, and peripheral vascular collapse, and the diagnosis of RJley Day 
syndrome was made. She has had 14 hospital admissions to date all be¬ 
cause of repeated acute nare-upi of autonomic disturbances 


X ray study of the swallowing mechanism was done on November 4 
1953 Report of Dr Humphrey operative defecta of the third fourth 
aad fifth ribs posteriorly the site of operation for the suspected tracheo¬ 
esophageal fistula. Is noted. The esophagxis is retracted to the right of 
the usual anatomical position In the upper and mid-dorsal region. During 
deglutition the dye column proceeds through the pharynx and cervical 
c*opHagas promptly but the transit time Is prolonged In the dorsal 
®»ophigua Evacuation of the dye through the cardiac orifices occurs 
relaflvely Infrequently but more promptly in the erect than in the re¬ 
cumbent position. Reverse peristalsis is evident In the dorsal esophagus 
There is no evidence of an anatomic stenosis of the esophageal lumen. 
Roentgen Impression Is esophageal motor dysfunction. 
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DISCUSSION 

Tills group of patients have been most Interesting and 
extremelj difficult from the diagnostic standpoint The feed¬ 
ing difficulties Mere of such great moment that m both of the 
cases the recurrences of pulmonarj disease led eithei to the 
suspicions of tmcheo-esophageal flstulae oi some anatomic 
obstruction These were not found on intensive clinical in¬ 
vestigation 

In the first case in this group, surgei’y was performed to 
close a tracheo-esophageal fistula which was not found In the 
second case, the recurrence of broncho-pulmonary suppura¬ 
tion led to the strong feeling that this mbs a constitutional 
disturbance, such as cystic fibrosis of the pancreas AH other 
diseases and anomalies had been ruled out. All foniis of ther¬ 
apy had failed, and it was only after other s>Tnptoms were 
observed that the true diagnosis became obvious 

An understanding of the mechanism is suggested by the 
esophageal studies in Case 4 which showed delayed evacua 
tion of the dye medium (lipiodol) in the dorsal and also the 
ampullaiy end of the esophagus This strongly suggests auto 
nomic nervous system disease, wliicli governs the neuromus 
cular function of the lower two-thirds of the esophagus and 
cardia Tins finding is in Keeping with other evidences of 
generalized autonomic disturbances Another possible etiology 
of the defective evacuation of the esophagus ■will be dis 
cussed under Gixiup E 

C FAUnjAL PARALYSIS (BULBAR) 

Cate c (See Pis 6) L, A. two-Tvoelc^ild female, first admitted to the 
Children i Hoipltal on Juno 8 1961 Tho chief complaint waa cyanoala 
to excesalre mucus in tho throat Immediatoly after birth She had 
oeon unable to food becauso of dlfflcultr in svmUowins with choking 
had been fed by savage She rraa tranaferred to tho Children a Hob 
tor atudy of the auapected paralyula of the throat. She la the prod 
net of a full term normal delivery 

..^nmlnation revealed an active Infant -whoee cry waa hoarae but 
there waa no atrldor There waa an exceaaive amount of mucua in tho 
hharyux and In the month. The palate waa high and did not move well 
nm waa a very marked diminution of the gag reflex. The Infant ap¬ 
peared to be quite normal except for theee findings 

Neurological examination showed that the palate did not elevate open 
taneoualy or refleily No other neurological abnormaUtlea wore present 



530 


COHEN CONGENITAL DYSPHAGIA 


The impression uas that this was neither amyotonia nor myasthenia 
gray is A congenital local abnormality or a very specific bulbar nuclear 
aplasia yyas suspected 

Direct laryngoscopy demonstrated paralysis of the left true cord in the 
midposition The esophagus appeared normal but the Introltus was wide 
open as though the crico pharvngeus were paralyzed 

Developmental clinic consultation showed no marked deviation from 
the normal at this age 



FIb 5 (Case G) Llplodol swallowed lnad\ertently produced a/iplratlon 
bronchopram show Inp mechanism of broncho-pulmonary disease In a case 
of bulbar paralysis 


The course In the hospital has been one of great difficulty from the 
standpoint of maintaining nutrition Ga\nge feedings are taken well 
but anv attempts at feeding oralU cause aspiration pneumonitis Large 
amounts of mucus in the oral ca^itv and hvpopharyns require con^ant 
nursing At the yvrlting of this paper, the child is still unable to feed 

X ra% s of the esophagus showed that the io'dlzcd oil remained In t^ 
nasopharynx with slight aspiration into the trachea The swallowing r^ 
flex appeared to be nboent and when oU did pass Into the upper 
agus It was carried down by what appeared to be normal peristalsis 
There w as no o\ Idence of esophageal disease 
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ffistory This child Is a product of the mother and second 
husband The first child 19 years old Is living and well and Is the 
product of the first husband and mother He had no swallowing diffi¬ 
culty The second child la a 15-}ear-old male Vrho Is living and well but 
who is small for his age and weighs only slrty pounds. Ho Is a product 
of the second husband and the mother At birth thla boy had extreme 
difficulty with swallowing and was kept In tho hospital for many months 
because of paralysis of tlie throat His ability to swallow gradually Im 
proved and since the age of two years apparently had been quite well 
There also were two male children 12 and 7 years of age who are living 
and well and who hare no history of swallowing difficulty One child 
bom nine years ago and another born llvo years ago died shortly after 
birth because of difficulty with swallowing They presented a picture 
similar to the child whose case history Is given here The father bad a 
brother who died of “spasm In early Infancy No other Information about 
this Individual is available 


DISCUSSION 

This cas€ does not actually represent a special category of 
dysfunction It is merely presented as a special problem of 
hereditary dysphagia due to a very specific bulbai dysplasia 
There is no evidence of cerebral abnormality in the children 
of this family That the problem is not a local defect as in 
Cases 1, 2 and 3 is evidenced by the fact that the palate, 
pharynx, vocal cord, and cricopharyngeus are all involved 
This is in keeping ^Wth the diagnosis of central or nuclear 
(bulbar) dysphagia. 


D AM\OTONIA CONGENITA 

CiMc 7 (See Figs 6 7) L. P.. eight and ono-half month-old female first 
MmUted to the Childrens Hospital on July 16 1962 The chief com 
plaint Was dlflkjolty In breathing which started while she was being fed. 
A lew days prior to admission she choked and became cyanotic and 
required artificial resplratlom 

, on admission revealed a completely flaccid atonic pale 

rapid and shallow breathing There was considerable mucus 
throat and the mouth. The gag rellex was very poor There 
deformity of tho chest with decreased expansion of the right 
J2^, ribs flared on the left side The trachea was shifted to the 
1 * eh ^®re were harsh breath sounds heard over the right aide which 
‘tuil to percussion. The left side was clear to auscultation but 
hypsr resonance to percussion The heart was shifted to the 
Difnt extremities wore markedly atonic areflexJc, and the llga 

“ were very relaxed. The diagnosis was aspiration atelectasis 

_ ? revealed the right lung field to be obscure. The heart was 
^ right chest suggestive of marked atelectasis The Xrays 

njarked deficiency of the musculature of both arms suggesting a 
nnnuacnlar disorder The child was bronchosooped on July 16 1962 
normal, and the cords moved normally There was con 
bron^i 1 "ecretlon In the trachea and right bronchial tree The left 
°Aiai tree was normal Following bronchoscopj tho child s resplra 
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torv distress cleared but the general condition remained unchanged 
Feedings trere given b> tube On Julv 26, 1952, the chest Mas nonnallr 
expanded, and the child’s condition was very much lmpro\ed On August 
8. 1952 follOMlng an attempt at feeding by nipple the child suddenlv 
became dyspneic and cyanotic from aspirated formula Bronchoscopy 
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WM done, n large amount of milky oecretlon was removed from both 
bronchi, and her condition Improved 

Neurolofdcnl examination revealed on aspiration problem on the basis 
of bulbar pathology and the diagnosis of am>otonla congenita vns made 

On August 9 1962 the child apparently aspirated her own secretions 
and expired. 

Autopsy confirmed the diagnosis of amyotonia congenita and also the 
presence of bronchopneumonia and right lower lobe atelectasis due to 
aspiration 


DISCUSSION 

Children in this group develop their defective snallotting 
mechanism ttith progression of their disease Musculai atony 
develops and progresses and involves all voluntarj muscula- 
tura Dysphagia, together with marked weakness of tlie cough 
reflex causes recurrent attacks of aspiration pneumonitis 
just as it does in bulbar poliomyelitis 

In reviewing all of the cases of amyotonia congenita which 
came to autopsy at the Children’s Hospital the chief cause of 
death was pulmonary disease with obstruction to the tra¬ 
cheobronchial tree from aspiration of feedings 


E NEUROGENIC ESOPHAGEAL DYSFUNCTION 

8 (Bee Fig 8) 8, F six month-old male first admitted to the 
Childrens Hospital on March 11 IS-IS The chief complaints were 
§»«glng on feeding, and vomiting spells 

E^MBlnatlon was essentially negative except for evidence of dehydm 
tion. 

Barium X rays showed the esophagus to be very dllate<i- The barium ran 
out of the lower end of the esophagus at the same speed as It entered, 
The form and function noted on Xray resembled cardiospasm, 

The child Wfts discharged on ilsrch 18 1949 to be followed by his phy 
■Iclan for a trial of medical treatment. He was admitted again on October 
4 1949 because he continued to vomit. A Hetneke’MJckiiJlcs plastic 
operation was performed and he was discharged on Novemher^ 9 
1949 In good condition He was readmitted on November SO 1960 with 
the diagnosis of stricture of tbe esophagus with the complaint of con 
tlnoed dysphagia. Esophageal dilatations for correction of postoperative 
®*®phageal stenosis had been done In this child without benefit. 

On NoTember 32 1950 ©sophago-gastrostomy was done, and tbe child 
^ nlscharged on December 3 1950 He wtis readmitted on February 11 
because of hematemesls. Esophagoscopy revealed no cause for the 
He has since been readmitted on numerous occasions because 
^i^lng. and has required transfusions These cplaodes of bleeding have 
«l»nUneously subsided. 
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At this writing the child Is reported to have only moderate swallowing 
dlfiBculty A postoperative X ray of the esophagus revealed marked reflni 
of gastric contents up the esophagus through the anastomosis 

Case 9 (See Fig 9), A C three-month-old female first admitted to the 
Children’s Hospital on November 8, 1962 The chief complaints were dlfil 
culty In feeding since birth associated with choking and -vomiting The 
child had been discharged from the hospital three dajs after delherj to 



Flp S (Case S) Show Injr marked dilatation of the esophagus retention 
of barium Spasm of lower end of csophaKUa In cardiospasm 


be fed bv dropper She could take about one-half ounce of formula In 
this manner after which she would choke and begin to vomit She lost 
weight rapldlj and was admitted to another hospital where she was tube 
fed for approximately two and one-half months 
On admission to Children s Hospital, examination revealed cleft palate, 
deformed cartilage of the ears Innbllliv to hold the head erect and out 
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ward doTlatlon of the left eje The lower Ja^ was underdeveloped Tho 
chest was clear to percussion and aUBcultatlon except for rhonchl which 
were transmitted from the throat, Neorologlcally the child was normal 
except for poor muscle tone The dinenosis was Pierre-Robln 8>ndrome 
with feeding problem, 

\ ray studies revealed no e\ldencc of obstruction In the esophagus or 
stoma<^ Reflux of gastric contents occurred readily through a patulous 
cardiac orifice Esophageal reflux occurred for the most part during In 
splratlon ond during forced expiration when the child strained or cried 




pcr.'i 


thi Chalasla—showlnir marked tortuosity and wldenlnp of 

me esophaffus with reflux through a wide open cnrdla. 


Retention of gas and fluid In the dilated and tortuous esophagus was ab- 
prolonged Propulsive activity was evident In the esophagus with 
P^^eut In a horltontal position- Tho lumen contracted to a normal 
and the esophageal contents wore evacuated Into the stomach and 
into the duodenum without delay A small segment of tho 
S^rlc fundus herniated through tho esophageal hiatus intermittently 
^^■‘Ug forced rosplratlons There was also evidence of aspiration pneo- 
monla and bHoteral cervical riba 

at which time the tongue was sutured to the 
Ani * t this she continued to have dlfflcnlty swallowing hut 

°ae to the fact that the tongue could not ptose Into the pharynx feeding 
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and grasping of the nipple partlcularlv, was made much easier She has 
continued to have the same diflicultv feeding, but has developed nicelv 

Case 10 (See Pig 10) H P llvear-old female, first admitted to the 
Children’s Hospital In April, 1950 The chief complaint was that this 
child had alnajs had great difllculty in sv\allowing since ^e^J earl\ in 
fancy Tliere was always ^erv alow feeding with gagging and frequent 
vomiting Many formula changes were made without an> effect Nerr 
ousness was considered to be the etiology of her swallowing dlUlcullv 
Her de\elopment has been normal In e\ery respect with the evceplion 
of continued difficulty In swallowing solid foods 

X raj revealed three Inches of spasm of the esophagus in Us middle 
one-third Drugs failed to cause relavation, and the esophageal lumen 
never returned to normal size No other abnormality was present 



FIp 10 (Cose 10) Demonstrates 3 Inches of spasm of the esophnKUs In Its 
middle one third The two photographs to the right were taken after re¬ 
laxing drugs were used without effect 


Esophagoscopv was done and there was considerable retention In the 
esophageal lumen There was great redundanev of the upper one-third of 
the esophagus with abnonnallv large folding due to dilatation In the mid 
esophagus a marked degree of spasm was encountered hut the esophagi 
scope proceeded Into the lower third of the esophagus where a small 
narrowing was noted This had the appearance of a stricture Following 
dilatation the child's abilltj to swallow improied The flndings were lerj 
suggestive of a congenital short esophagus 

She Is now If years old and has had repeated dilatations This Is a 
case of esophageal stricture In a patient with congenital short esophagus 
with non-sphlncterlc spasm 

Cose 11 (See Pig 11) C K one-dav-old male first ndmltteil Ip 
Children's Hospital on June 23 1951 The chief complaints were inability 
to care for his mucus, and dysphagia. 

Xrays reiealed the esophagus to end In a blind sac with a markcdlv 
distended abdomen and excessive gas In the stomach and small bowel 
Interpretation was atresia of the esophagus with congenital tracheo- 
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esophBKefll flatala Routine closure of the truclieoesophageal flstuls and 
an end*t<>end anastomosis of the esophageal segraents was performed 
on June £3 196L Surgical exploration re\enJcd the usual type of tracheo¬ 
esophageal flstula with a blind upper pouch and the lower segment con 
ncctcd to the trachea His postoperative condition was good On July 1 
1961 formula and bubbles \\ 0 re noted to come out of the drain In the 
chest wound Methylene blue was gl^en orally and this came out of the 
chest wound Indicating an esophago-pleural fistula All feedings wore 



tCa*« 11) Showlnir atrloture at anaatomotlo fit* and trachao 
«opix*ceal natula which racannulated 


JJjcontlnued for a period of a week, and when feedings were agiUn 
IrtS.nv choked end was considered to bar© a stricture of the 

hurt Esophageal dilatations wore done but the child did poorly and 

nutnerotte episodes of aspiration pneumonitis He was discharged on 
5 1951 and readmitted on September 6 1961 with a recurrent 
onchopneumonla and esophageal stenosis. 

^rays of the esophagus with IJpIodol taken on October 18 1961 re- 
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■\ealed considerable dllllculty In initiating the swallowing mechanism 
LIplodol was noted in the hj’popharjnx and trachea Indicating aspira 
tion, or a recurrent fistula 

On September 25, 1951, a thoracotomy was done and a recannulated 
fistula was found and closed The scar which closed the esophagus almost 
completelj was resected and the esophago-pleural fistula was closed Fol 
lowing this operation, the child did much better but continued to have 
difficulty In swallowing In spite of dilatations, and what appeared to be 
an adequate esophageal lumen 



FIr 12 (Case 12) EsophnRORrnm show Inp ronu"c of llploclol Into trachea 
nnd showlnjr duplicated esophowus cndlnpr In blind sac at level of T-3 Dc- 
Inj ed emptvInR time of esophaprus was noted and walla are atonic. 


On June 30 1033 Xrnis of the esophagus showed that the liplodol 
passed the upper esophagus and the anastomosis without significant 
Peristaltic nctUltj In the esophagus below the anastomosis was somewhat 
impaired which resulted In delated esophageal empytlng This was more 
pronounced In the horizontal than In the erect position The esoplmfms 
was retracted to the right and there was torj slight narrowing of the 
lumen at the let el of the anastomosis The Roentgen Impression w as 
esophageal motor dysfunction with Impairment In peristaltic acthltr be¬ 
low the nnnstomotic site 

Catr 12 (Sec Fig 12) M V tbree-dnj-old female, first admitted to the 

Children s Hospital on August 2 1*1^4 The chief complaints were dilbculiy 
In swallowing cyanotic episodes on attempting to feed and a hoarse cry 
She was a first child of an unetentfiil pregnanct and a spontaneous de- 
lher^ 
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EiaralnaUon revealed congenital atresia of the right car with deformity 
of the right auricle. There ■was a partial paralysis of the right faual nerve 
involving the lower lip and a vorj acthe gag reflex There was a loud 
stridor on inspiration islth a moist rattling of mucus In the upper resplra 
tory tract The voice was somewhat hoome. The child was unable to swal 
low without coughing and becoming cyanotic. The mouth nnd pharynx 
contained excessive amounts of saliva and mucus secretion The remainder 
of the general examination was not abnormal 

Tray of the cheat revealed a right upper lobe atelectasis Trays of the 
esophagus with llplodol showed a free passage through the esophagua into 
the stomach Peristalsis In the esophagus appeared markedly abnormal In 
that there appeared to be practically no contmctibllity of the esophagus 
and the bolus remained unusually long In the mid-esophagus No evidence 
of a tracheo-esophageal fistula was noted There \t-a8 bifurcation of the 
upper esophagus which on the left side ended In a blind pouch The right 
side formed the functioning esophagus. The blind pouch ended at the third 
thoracic vertebral level 

Direct laryngoscopy revealed rotation of the larynx counter clockwise 
The true cords appeared normal and the lumen adequate There were 
two distinct openings Into the esophagus below one on the left taking off 
near the pyriform sinus, and another to the right posteriorly to the cricoid 
eminence. There are numerous small lugs on the posterior wall of the 
hypophorynx posterior to the cricoid eminence These are undoubtedly 
due to congenital doforraltles In the development of the larynx 

An exploratory operation was performed on August 17 1964 at which 
time no tracheoeiophagenl fistula was found An enterogenous cyst was 
remoNcd The child s swallowing dlfDculty persisted and she expired on 
September 1 1964 

Autopsy findings showed the true cords to be normal The cricoid 
c^rilUge Is deficient posteriorly A few mnilmeters to the left of the 
CTlcoid cartilage Is a 3 ram opening Into a blind pouch which Is wUhln 
the lumen of the esophagus. There is a small opening measuring S mm 
m diameter between the esophagus and the larynx In the area where 
tne cricoid and first tracheal ring are deficient The fistula Is lined by mu 
cosal epithelium At the level where the trachea arises there Is an ac* 
trachea which measures 8 cm. In length and ahich has tracheal 
wall This ends In a small glob of what appears to be nor 
m*l lung tissue (2 5 cm long by ] cm wide) There Is no fistula be- 
accessory trachea and the esophagus No tracheo-esophageal 
Wula Is present The normal trachea Is normal In site and len^h but 
tne cartilages appear crooked and anomalous The esophagus Is a pliable 
, ^Ith an Intact mucosa with the previously mentioned opening 

into the laryngeal area The sections appear normal The brain Is normal 

(See Fig 13 ) L. A. two and one-half year-old female first 
aamut^ to Childrens Hospital on June 18 1964 The chief complaints 
In breathing and feeding. She vomited most of the feedings 
MQ nad failed to gain weight She was a full term normal delivery She 
7 ^ retried to have had hoarseness at birth and was sent home at three 
Jr” FrequonUy during feedings the chUd stopped breathing 

urned blue coughed and regurgltntod There was no dlfilculty In breath 
mg except when she was fed. 

npfftttlve except that the Infant was undernourished 
underdeveloped. There was considerable mucus In the hypopharynx 
wtt« the pharynx moved normallj Neurological examination 

one.thflI?^I ^^^°oroscopIc examination revealed narrowing of the distal 
unru Of the esophagus with dilatation of the proximal portion The 
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liplodol passed Into the stomach and then refluxed back into the esopha 
gus It was difficult to tell where the esophagus ended and the stomach 
began 

On Julv 19, 1954 esophagoscopj nas done and considerable water\ 
mucoid secretion was seen In the upper esophagus indicating retention 
The scope passed through the entire length of the esophagus with ease No 
stricture or narrowing was seen, ho■v^e^er, gastric folds were obsened 
conslderablj above the diaphragm suggesting a congenitally short esoph 
agus 

The child was discharged, and again admitted on July 25, 1954 with 
persistent dlfllcultv in swallowing, diarrhea vomiting and difficulty In 
breathing Examination re\ealed an aspiration bronchopneumonia On 
August 3, 1954, X ravs were repeated, and these revealed an esophageal 
hiatus hernia with short esophagus There ^vas evidence of esophagitis 
and ulceration wdth chalasla 



Fig IS cCase 13) Case of eliort epopliagus with thoracic 
which the exophagogram failed to ahow where eBophago-goatne Junction 
iB In the figure on the right reflux of d\e from the stomach lx Been 


The child continued to have dlfflcultj swallowing and to lose weight 
She expired on August 17 1954 

Autopst findings were congenital anomalies of the gastro-intestinal 
tract short esophagus hiatus hernia thoracic stomach esophagitis ahu 
gastritis There were also findings of bronchitis bronchopneumonia and 
emaciation 
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DISCUSSION 

All the cases in tills group, with the exception of Case 8, 
(cardiospasm) had a congenital developmental anomaly of 
either the respiratory tract, the esophagus, or both This con¬ 
tradicts the opinions of some writers that chnlasia does not 
occur m association with other anomalies Our cases of cardio- 
esophageal relaxation were associated with ceiebral agenesis, 
congenita! short esophagus, postoperative cases of cardio¬ 
spasm, and a case of laryngo tracheo-esophageal anomaly 

Of the three cases of short esophagus, two had no evidence 
of stncture (one case is not reported here) howevei, these 
two cases had dysphagia much more severe than one would 
expect from the presence of a thoiacic stomach The maiked 
prolongation of the evacuation time of the esophagus, without 
evidence of organic stricture or functional spasm, tends to in 
cnminatc the neuromuscular meclianism of the esophagus 
The third case showed the presence of non sphincterio 
spasm and an organic stricture which probably resulted from 
the prolonged esophagitis due to reflux of gastric juices 
through the cardio-esophageal sphinctei 

The lemaimng cases in this gi-oup weie problems of tra¬ 
cheo-esophageal fistulas Evidence has accumulated that the 
severe dysphagia in these cases of traclieo-esopliageal fistula 
is very likely to be partly of neurogenic origin While it la 
true that postoperative esophageal stenosis or recannulation 
of the tracheo-esophageal fistulas will cause severe dysphagia 
expenence has showm that even when these factors are con 
trolled troublesome dysphagia persists in many of these in 
fants and can be demonstrated fluoroscopically 

Eight patients, not reported here, were studied radiograph 
ically In all of these patients, except one, there was delayed 
emptying of the lower esophageal segment and incoordinated 
or impaired peristaltic activity 

It 18 interesting to note that tlie one patient who had no 
dysphagia postoperatively had a normal esophagus by X-ray 
This patient bad a continuity of the muscular coats of tlie two 
segments except where tlie lower segment joined the trachea 
The lumen of the upper was not continuous with the lumen of 
the lower 



542 


COHEN CONGENITAL DYSPHAGIA 


It may be theoiized that the dysphagia in this gioup of pa¬ 
tients IS due to (a) congenital abnormality of the mtiinsic 
neive supply, (b) congenital abnonnality of the extrinsic 
nerve supply, oi (c) surgical disturbance of the esophageal 
autonomic plexuses duiing lepaii of atresias and tracheo¬ 
esophageal communications The effect of a smaller lover 
segment on the swallowing mechanism still lemains unknovTi 

TREATMENT 

In geneial, theiapy is dnected towaid maintenance of nutn- 
tion, and pievention and tieatment of complicating broncho- 
pulmonarj’^ disease 

The lespuatoiy problem is handled by the pievention of 
aspiration of saliva and feedings by frequent oiophaiyngeal 
suctioning, discontinuance of oral feedings, and where nec¬ 
essary, bronchoscopy to relieve obstruction and atelectasis 
Tracheotomy may be of benefit in selected cases 

Nutrition may be maintained by parenteral fluids, gavage 
feedings, or by feedings through an indwelling polyethylene 
naso-gastiic tube 

The position of the patient is important In cases of bul¬ 
bar paialysis, a head low position is preferable The upright 
position IS necessary in those cases where there may be re¬ 
gurgitation from retained food in an esophagus in which 
there is delayed evacuation, or reflux through an incompetent 
car dio-esophageal sphincter 

SUMMARY AND CONCLUSIONS 

1 Dysphagia in newborn infants and cliildren pioduces 
serious bioncho-pulmonaiy complications 

2 Cases of dysphagia especially related to disturbances of 
neuro-plysiologj are presented and discussed under the fol¬ 
lowing headings 

a Cortical atrophy, hypoplasia and agenesis 
b Familial autonomic d\sfunction 
c Familial paraljsis 
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d Amyotonia congenita 

e Neurogenic esopliagenl dysfunction 

3 Transient disorders of deglutition may occur in new¬ 
born infants as a result of prematurity, obstniction of the air 
passages, or from mild intracranial trauma Persistent dys 
phagia in a child in whom there is no gross anatomic abnor¬ 
mality should arouse suspicion of a more serious neurogenic 
cause 

i The finding of neurogenic dysphagia may be one of the 
earliest clinical indications of cerebral hypoplasia or agenesis 

S The persistence of dysphagia in children w ho have had 
surgical correction of anomalies indicates the possibility of a 
defect of innervation 

8 Cases of familial autonomic nervous sjstem disease 
causing dysphagia are presented 

7 An unusual case of familial bulbar aplasia causing se¬ 
vere dysphagia is reported 

8 Cardio-esophageal relaxation was seen associated with 
cerebral agenesis congenital short esophagus, a case of laryn- 
go-tracheo-esophageal anomaly and postoperatively in a case 
of cardiospasm 

9 Eight cases of postoperative tracheo-esophageal fistulas 
not reported here were discussed Several of these cases 
showed delayed evacuation of the lower segment of the esoph 
agus and incoordinated peristaltic activity Tins suggests that 
dysphagia in this group is at least in part due to (a) con¬ 
genital abnormality of tlie intrinsic nerve supply, (b) con 
genital abnormality of the extrinsic nerve supply, or (c) 
surgical disturbance of the esophageal autonomic plexuses 
during repair of the atresias and tracheo-esophageal com¬ 
munications 

iO Radiographic examination, parhcularly fluoroscopy is 
necessary for diagnosis of defects of neuromuscular function 
The use of an indwelling tube through which lipiodol is 
placed into the esophagus for routine examination is to be 
discouraged The swallowing mechanism should be studied in 
its entirety 
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11 The otolaryngologist must be leady to diagnose neuro- 
pathological conditions causing dysphagia in addition to diag¬ 
nosing physical anomalies 
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NATIONAL SOCIETY MEETINGS 
Schedule of Meetings for 1956 

Bastei-n Section, to be held at the Statler Hotel, Boston, Mass , 
Januarj 18 

Middle Section, to be held at the Netherlands Plaza, Cincin 
nati, Ohio, January 16 

Western Section, to be held at the County Medical Society 
Bldg, San Francisco, Calif, January 21 
Southern Section, to be held at the Shamrock, Houston, Texas, 
January 27-28 

American Board of Otolaiyngology, to be held at the Sheraton- 
Mt Royal, Montreal, Canada, May 6-11 
American Otological Society, Inc,, to held at the Seignioiy 
Club, Montreal, Canada, May 11-12 
Amencan Laryngological Association to be held at the Seig¬ 
niory Club Montreal, Canada May 18 14 
Amencan Broncho-Esophagological Association to be held at 
the Sheraton-ML Royal, Montreal, Canada, May 16 16, 
(afternoons) 

The Amencan Laryngological, Rhinological and Otological 
Society, Inc. will hold its Annual Meeting at the Shera¬ 
ton Mt. Royal, Montreal, Canada, May 16 16 17 (morn¬ 
ings only) 

Please make early plans to attend the 1966 Spring Meetings 
in Canada. Both the Seigmory Club and Montreal present 
most attractive features for you and your family More in- 
formabon about the places will be told to you 
Peservabons at the Sheraton-Mt Royal Hotel should bo 
^de early by addressing the ReservaHon Supervisor, 1466 
Peel Streeb Montreal P Q Canada. 



PHARYNGOESOPHAGEAL DIVERTICULUM AND THE 
TECHNIQUE OF ITS SURGICAL TREATMENT*? 

Chevalier L Jackson, M D , 
and 

Charles M Norris, M D , 

Philadelphia, Pa 

Fust, a woid about teiminology “hypopharyngeal'’ is a 
more coirect adjective foi these diverticula than “pharyn¬ 
goesophageal” 01 “esophageal” We really prefer the term 
"hypophai-yngeal divei-ticula,” oi “diverticula of the hypo- 
pharynv,” but the terms “hypopharyngeal,” oi “esophageal,” 
axe so commonly employed that we used the term "pharyn¬ 
goesophageal diverticulum” in the title of this papei 



Fig 1 Schematic drawings showing the progrcsshc enlargement of the 
common t>'pe of pulsion dUcrtIculum of Iho h\Topharynx ( Zcnkcrs J 
which boffins as a herniation of ihe posterior hjpopharvnffoal wall at 
a conprenital weak point In the muHculature known ns the space I>annIor 
Hackermnn (Drawings bj Chevalier Jackson ) 


Etiology, we aie not going to discuss (see Fig 1 ) In con¬ 
nection with symptomatology and diagnosis we will just men¬ 
tion biiefly that the obvious symptoms are d}'’sphagia and re- 
guigitation, sometimes of verj"^ mild degree The diagnosis 
can be made in many cases by attention to the history, oi by 

• Rend nt the meeting of the Eantern Section of the Amcrienn Otologicnl 
Rhinologicnl nnd I,nr' ngologicnl Pocictx Inc. Philadelphia Jan i i 

t From the Department of Darjngologj nnd Bronclioesophagologj Tcm 
pie Lnlverslt> nnd School of ‘Medicine 

I'dltor’* Note Thl«< ms rcceUed In RnrA ngoscope Office nnd ncceptcd for 
publication 'Maj 23 lo i5 
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a look at the hypopharynx with the mirror, because these pa 
tients practically all have an accumulation of fiothy secretions 
in the pyriform sinuses which can be easilj visualized If 
you note a little gurgrie on squeezing the neck, and see some 
secretions in one oi both pyrifoi-m sinuses, the diagnosis is 



X HoentFTenomim of verv 1«rir^ puI*lon illTortIculum ons of ■orio* 
reported »ucc«Mfully exclaed by the on* •tnffe technique (eeB FIff *) 


made even before the X-ray is taken Roentgenray examina¬ 
tion is the proper method to establish the diagnosis definitely, 
and it 18 important to demonstrate the neck of the sac and to 
show that the sac empties itself from the upper pole and not 
through the bottom (see Figs 2, S and 4) 

Esophagoscopy is not really absolutely necessary to confirm 
the diagnosis in most cases If you have typical X ray studies 
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made by a good loentgenologist accoidmg to the pioper tech¬ 
nique, j'ou can be 95 pei cent suie that there is not a compli¬ 
cating stenosis oi tumor piesent To be on the safe side, 
howevei, you aie piefectly justified in confiiming the diag¬ 
nosis with a pieopeiative endoscopic examination 


Flp: 3 PhotORraph of aurfrical Bpoclmcn—dh crticulum of which pre- 
oporalho rocntR('nra\ appearance la shown In Flp 2 



TREATMENT 

The earliest tieatment advised foi diveiticulum sounds 
ridiculous non—suigical drainage At a later date, dilatation 
was used Dilatation may still have a place as a verj' con- 
seivative method in the cases nhere foi some reason excision 
is contraindicated Bv dilatation we mean dilatation of the 
cricophaijmgeal opening This must, of couise, be done mth 
the greatest caie, to avoid perforation 

In\eision of the sac has been described and advised, and 
lias been used bj some opeiators with success, the in\ersion 
accomplished either b^ external suigical or bv endoscopic 
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Plff. 4 Ant*ro poBterlor and lateral roeijtffcnoprramn nhowini; clearly (In the lateral projection) iht 
neck of a pulsion ilt\ertl ulum of the hypophnryn* Thta ta an Important llajmosilc point—the Mac 
must empty from the upper end othiralse the diverticulum !• simulated bj a dilatation prorlnml to 
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approach We feel that the only leally sound tieatment is 
suigical amputation thiough an incision in the neck, and we 
feel that procedure is so well established now, that it is 
scarcely worth mentioning the other methods, except from a 
histoncal viewpoint. 



We have always been in favoi of the one-stage lather than 
the two-stage operation The one-stage opeiation desciibed by 
Otto Gaub* and Chevalier Jackson, then in Pittsbuigli (1915), 
has stood the test of time, and is still good with only minor 
modifications (see Fig 5) Among the suigeons who have 
had large experience and contiibuted to the development of 
the technique should be mentioned. Shallow-^ and Babcock*‘ 
in Philadelphia Lahe>'*’ ^ of course, was alw ays very much in¬ 
terested in this condition but always preferred the two-stage 
operation Perhaps his argument in favor of the two-stage 
piocedure had more foundation in the past than they haie to- 
dav, but since the advent of the antibiotics most operators 
have come to agiee that the one-stage procedure is preferable 
Sn eet," in Boston, and McNealjin Chicago, are among those 
nho have contnbuted to the development of the surgical 
technique 
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CLINICAL EXPERIENCE 

The present paper has as its justification not this sketchy 
review of the history of the subject, but the very concise pre¬ 
sentation of the experience we have had in the past ten years 
in 76 patients Of those patients ve are reporting on the 63 
on whom operation was done 

Of these 63 operated patients, 38 were males and 16 fe¬ 
males It 18 rather interesting to note the tremendous pi-e- 
dominance of males in this senes The average age was 57 
I think that is an interesting figure also, because we always 
think of diverbculum as a condition affecting eiderlj people 
The youngest patients were in tlieir twenties—21 and 27, the 
oldest was a man of 80, mneteen of them were over 60 and 
3 were in their seventies 

The duration of symptoms varied from a few montlis to 
many years Three of our patients had previously been op¬ 
erated upon by others, the remaining 60 were operated upon 
for the first time We used a one-stage technique in all but 
two instances In these two cases, for certain reasons, the 
operation was done in two stages 

In most cases we used the esophagoscope in one w ay or an¬ 
other We always had it at hand According to the classic 
esophagoscopically guided technique, you first introduce the 
scope into the sac and aspirate its contents, confirming iden¬ 
tification by transillumination, and then you wthdraw it and 
pass it into the esophagus, to make sure that you amputate 
the neck at the proper point without taking off either too 
much or too little We did not use the esophagoscope m all 
cases. In most cases we used it to demonstrate the continuity 
of the esophagus before amputating the sac. The surgeon with 
some expenence in this particular operation very rarely needs 
to confirm the identity of the sac by transillumination. The 
smaDer the sac is the more difficuit may its identification be, 
and the more important the aid of the esophagoscope After 
you have seen a certain number of diverticula it is generally 
not difficult to differentiate the pouch from the left lobe of 
the thyroid gland but the less experienced operator may mis 
take that structure for the pouch 



552 JACKSON & NORRIS PHARYNGOESOPHAGEAL DIVERTICULUM 


If the esophagoscope is used, tlie patient should swallow a 
stung a day oi two before opeiation, because when you have 
a patient on the opeiating table, legaidless of the type of 
anesthesia used, it is difficult to postuie the head and neck 
just light for introduction of the scope into the subdiver- 
ticulai esophagus It is difficult in the piesence of a diver¬ 
ticulum anyway, to get a scope into the esophagus, because it 
always tends to go into the sac 

SURGICAL TECHNIQUE 

We have leview^ed the surgical technique as described in the 
lepoits of operation in this whole series, and have the follow¬ 
ing obseiwations to make For anesthesia w^e found aveitin 
quite satisfactoiy previousl}% but in the past several years 
we have found intratracheal anesthesia combined wuth intia- 
venous pentothal much bettei, and this was the anesthetic used 
in moie than half of oui cases Cervical block has been used 
in a few' cases, and if you have someone to do the cervical 
block bettei than the available personnel can do the endo- 
tiacheal anesthesia, then cervical block should be consideied, 
how'evei, we leally find the I'elaxation that is obtained wuth 
endotracheal anesthesia verj' desirable, and believe it pief- 
eiable 

The incision w'e used in most of oui cases was a diagonal 
one, an incision along the anterior border of tlie left stemo- 
mastoid muscle Some have advocated a tiansveise incision 
foi cosmetic reasons We think an incision in the groove an¬ 
terior to the stemomastoid muscle is just as satisfactory from 
the cosmetic \newpoint, and gives a little bettei approach for 
locating the sac 

If j ou go dow'n by blunt dissection and locate the omoliyoid 
muscle, always mentioned in descriptions of the surgical ap- 
pioach to the cemcal esophagus, though usually thin and of 
little importance, this muscle is either divided or retracted 
As jou approach the esophagus by blunt dissection, retracting 
the left lobe of the tlnToid gland medially, j'ou pick up the 
sac with visceral foiceps and draw it out into the wound, 
fleeing it bj blunt dissection 

Transillumination w'lth the esophagoscope is the suie proof 
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that you have located tlie sac, and has the additional advan 
tage of permitting aspiration of its contents The csopha- 
goscope is introduced over tlie stnng and guide sutuies in 
seitcd at the upper and lower poles of the sac After placing 
those sutures, the scope is witlidiawn, because one of the 
faults found wth the esophagoscopicall} guided technique 
is that with the scope in the esopliagus the neck of the pouch 
is held deep in the wound, making it diilicult to accomplish 
the amputation and closure If tho scope is ^\dthdmwn aftei 



Slntlo staffe di^rrtloulectomr Tho aao la drown out with via 
tuMe BUtur«« of binck ultk have been placed at the 
lower manrlne of Us nock The »ao can now be amputated nnd 
0 necK cloaed with a follow up ‘whipover” auluro 


placement of the guide sutures, then the sac can be drawn 
out in the wound, the neck amputated and the closure per 
formed with ease (see Fig 6) 

Now, as to the technique of this amputation, we have used 
various methods We formerly used almost always, a clamp 
on the neck of the sac, and did the amputation below that, 
closing the neck progressively as we continued the amputa- 
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tion We have been using the clamp less recently, however, 
and geneially just incise the neck and follow up with a con¬ 
tinuous suture of No 000 chromic catgut on an atraumatic 
needle 


There has been a good deal of discussion about the proper 
technique of closui*e We find a simple “whipover” stitch verj' 
satisfactory, uniting the edges and not necessarily inverting 
them, the accuiate appioximation obtained with the use of an 
atiaumatic needle on fine catgut gives a very good closure 
Several years ago Furstenbeig’® read a paper on diverticulum 
before a Sectional meeting of the “Tnological” Society, and 
he contrasted the Cushing tjqie of sutuie with the whipover 
suture in closure of the neck, expressing his preference for the 
whipovei We agree with that, but we do not then make a 
“puisestring” of it, as Fuistenbeig describes The reason we 
do not make a "pursestiing” tie by uniting the ends of the 
sutuie at the completion of the closure is that a number of 
surgeons, McNealy and Sweet among them, have advised 
against the use of the pursestring closure in this operation We 
use a second continuous sutuie of the same sort, inverting with 
the second row and then closing over the muscles with inter¬ 
rupted sutuies of the same material, intioducing a small No 
12 laibbei cathetei down almost to the line of closuie foi 
dimnage, and closing the skin with interrupted and continuous 
sutuies of No 35 alloy steel wire 


POSTOPERATIVE CARE 

The feeding tube is left in place for eight oi nine davs, 
checking wnth banum before it is removed, to see that there 
is no leakage out into the tissues If there is such leakage, we 
wait a few more days befoie lemoving the tube The adminis¬ 
tration of procaine penicillin, 300,000 units twice a dav until 
the tube is removed, is routine Tube feedings are given 
every two houis for the first day or so, consisting of three 
or four ounces of strained fruit juice, alternated wuth high 
protein eggnog 
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RESULTS 

In the 63 cases tliere i\aa one postoperative deat)i, the 
cause was embolus or cardiac failure, but the last 60 con 
secutiie cases have been without mortality The average pe¬ 
riod of hospitalization was 14 days, but si\ of the patients 
were out in from 10 to 13 days, several were out in ten days 
several in 11 days, and six in between 10 and 13 days Only 
seven patients were in the hospital over three weeks These 
included the patients operated upon in two stages, and one 
wlio developed a flare-up of urinarj tract infection that had 
nothing to do with the diverticulectomy Three of our patients 
had been previously operated by others As we mentioned 
in the begmning, none of our senes have yet required a 
second operation as far as we know, though several are knowm 
to have small residual pouches vvhicli are asymptomatic. 


COMPLICATIONS 

There was one case of stenosis that required several esoph- 
agoscopic dilatations, but now, several years after operation, 
this patient lias no trouble whatever and no persisting ste¬ 
nosis This was one of the cases in whicli we did not use 
esophagoscopic guidance in determining amputation and clos¬ 
ure. In SIX cases there was at least a temporary left recurrent 
laryngeal paralysis though several of these have recovered 
motion of the cord In one case there was a preoperative left 
recurrent laryngeal paralysis, possibly due to the diverticulum, 
possibly to other causes In one case there was delayed wound 
infection of no senous consequence (not mediastinal) develop¬ 
ing a week or ten days after operation but subsiding quickly 
after drainage As already mentioned, in one case there was a 
flare-up of urinary tract infection 

In conclusion, a senes of 76 cases of diverticulum of the 
flypopharynx, so-called pharyngoesophageal diverticulum, in 
63 of which operation was done by the authors during the 
past ten years is reported The authors believe that their 
experience reconfirms the value of the one-stage esophagos- 
copically guided operation 
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THE SURGICAL TREATMENT OF CANCER OF 
THE PARANASAL SINUSES *1 


Edgar L Frazell, M D , 
New York, N Y 


Generally speaking—surgerj, until I'ecently. has aroused 
little enthusiasm as the pnmai-j or principal method of ti’eat- 
ment for cancer of the paranasal sinuses Such operations 
have always been considered difficult and fraught with consid¬ 
erable hazard to the patient. Formeily, the operative mor¬ 
tality i\as high, and complications due to faulty anesthesia, 
shock, blood loss, and infection weie often severe moreover, 
surgical attempts at removal of cancer m this region are never 
entirely satisfactory since, although resection of the entire 
maxillary antrum is possible, removal of the fiontal, ethmoid 
and sphenoid sinuses is never complete To many surgeons, 
tlie mutilating aspects of such surgery, especially when exen¬ 
teration of the orbital contents seems indicated, is a deternng 
factor In most clinics, therefore, surgery for cancer of the 
paranasal sinuses has been of the electro-cautery variety and 
limited to post-irradiation drainage, sequestrectomy, or ex¬ 
posing the area for radium implantation 


Reports in the literature indicate that irradiation, eithei 
alone or in combination witli surgery, has been the primary 
treatment method of choice foi many years It was considered 
less radical and was supposed to circumvent some of the obvi¬ 
ous disadvantages of surgery Since it nevei completely satis 
n^ these two objectives its choice appears to have been more 
y default rather than by proved superiority of results Un¬ 
fortunately, this method of treatment has serious disadvan¬ 
tages When delivered in adequate doses, irradiation is prone 
m produce severe ocular complications which in many in¬ 
stances leads to loss of the eye Edema of the mucosa of the 
sinuses plus obstruction of normal drainage channels by in- 
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fected and necrotic cancer leads to pansinusitis, suppuration, 
and sepsis, thus, disability is often prolonged for weeks and 
months Although destruction of the tumor by irradiation is 
sometimes complete, the eventual wide surgical drainage and 
sequestiectom}'^ is often of such magmtude that m many cases 
ladical surgery rmght as well have been employed initially 

Experiences in our clinic and elsewheie liave shown tliat 
iriadiation, when employed as the sole oi chief method of 
treatment, has produced few cuies of cancer of the paranasal 
sinuses Vastly impioved results, however, have been achieved 
when 11 radiation and sui geiy have been employed together in 
vaiying combinations Tlie most popular of these combina¬ 
tions has been that of heavy external inadiation followed bj 
electio-cauteiy excision It is our belief that more emphasis 
should be placed on suigeiy initially and that irradiation 
should be leseiwed for postoperative use in the advanced un¬ 
favorable case 01 wheie there is clinical evidence of residual 
or lecuirent disease Such primary surgery is facilitated b\ 
recent improvements in anesthesia, adequate blood replace¬ 
ment and the universal availability of the sulfonamides and 
antibiotics Due to these modem surgical aids substantial 
progress has been made m the surgical attack on these neo¬ 
plasms during the last two decades, and the reduction in op¬ 
erative mortality and seiious complications has been im- 
pi essive 

The disco\eiy that skin giafting can be successfully em¬ 
ployed to cover the operative defect reduces postoperative 
morbidity and facilitates eailv application of a satisfacton" 
dental prosthesis 

Meningitis and brain abscess, always a severe tin eat to the 
patient in former years, are now rare complications There 
IS also reason to believe that there has been a significant 
improvement in the overall salvage late of patients 'with 
cancer of the paranasal sinuses Many favorable cases are 
apparenth cured bj" surgery alone v hile in others more accu¬ 
rate and efficient postoperatue irradiation is possible vith 
corresponding diminution of distressing complications 
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ANATOMIC CONSIDERATIONS 

Despite the encourngement due to improvements in surgical 
technique, cancer of the paranasal sinuses remains a highlj 
lethal disease and its treatment is one of the most dlfBcult 
encountered in the head and neck region The continued high 
mortality can be attributed mostly to the complex anatomy of 
the nasal cavity and accessory sinuses which makes early 
diagnosis of these neoplasms almost impossible 

Cancer arising in the accessory sinuses is rarely confined 
to a single set of air cells at the time of diagnosis, so tliat 
accurate classification of the exact anatomic site of origin m 
some cases may be difficult or impossible. In the case of 
lesions arising in the floor or lateral wall of tlie antrum, a 
bulging mass may present in the mouth or cheek so that the 
probable site of origin may be relatively easy to determine 
If the mesial wall of the antrum is involved, erosion of the 
nasal party wall and extension into the nasal cavity, ethmoid 
and sphenoid cells and orbit is common The same degree of 
involvement may be seen in lesions whicli are primary in the 
ethmoid sinuses It appears that without surgical exploration, 
the extent and exact oiigin of tumors of the paranasal sinuses 
IS largely a matter of conjecture Even at operation, one may 
be unable to make detailed anatomic classification due to wide¬ 
spread iniolveraent Classification of these tumors, while de 
sirable in the interest of statistical analysis, accuracy of 
observations and prognosis, is of limited value from the sur¬ 
gical viewpomt Practically speaking, there is little variation 
in the surgical approach to cancer of the paianasal sinuses 
and nasal cavity since the basic operation entails resection 
of the maxilla with curettage of the othei sinuses 

Despite the difficulties enumerated we attempt to classify 
all tumors of the paranasal sinuses and nasal cavity In our 
experience approximately one-third of the cancers of this 
region apparently arise within the nasal cavity Tumors, pri 
mary in the maxillary antrum, are six or seven times more 
frequent than those arismg in the ethmoid cells A pomt of 
interest is that cancer is rarely demonstrated to have arisen 
pnmanly in the frontal or sphenoid smuses though these air 
cells are frequently involved secondarily This is possibly of 
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some etiological significance since these lattei aieas show a 
lessened incidence of inflammatoiy conditions 

SIGNS AND SYMPTOMS 

Depending upon the anatomic site of oiigin of the neoplasm, 
numeious signs and symptoms may be said to be diagnostic 
of cancel of the paianasal sinuses These include local pain, 
swelling over the malai legion, lacnmation, displacement of 
the oibital contents, nasal obstruction and dischaige These 
sjTuptoms aie not peculiar to cancel alone, and it should be 
pointed out that when associated Avith cancer of this region, 
aie usually indicative of advanced disease Cancer of the 
paianasal sinuses laiely produces seiious symptoms in its 
eaily stages and is usually appaient only after eiosion of 
bone with extension into the nasal cavity, oibit, or soft parts 
of the cheek Confusion with inflammatoiy conditions ma\ 
occui since many patients give a histoiy suggesting this diag¬ 
nosis Unfortunately, routine radiogiaphic studies may be of 
limited value in confiiming the diagnosis of cancel until late 
in the coui*se of the disease The discrepancy between radio¬ 
giaphic and surgical findings is often maiked, since at opera¬ 
tion one commonly finds extensive involvement of more than 
one of the sinuses in addition to the nasal cavity 

PATHOLOGY 

The paranasal sinuses may be involved either by tumors 
arising primarily within the an cells themselves or bv sec¬ 
ondary invasion from tumois oiiginating within the nasal 
cavity, orbit oi mouth Piimaiy malignant bone tumors of 
the skull mav also encroach on the paranasal sinuses and 
long-standing and deeply ulcerated skm tumors, on occasion, 
invade them Although the diagnostic problems and surgical 
approach mav be essentially the same, the term cancer of the 
paianasal sinuses, as used in this connection, refers to those 
tumor s ai ising from the mucous membrane lining these struc- 
tuies It follows, therefore, that the usual histologic picture 
of these tumors is that of squamous oi epidennoid cancel 
The grading may vary fiom low-grade to highly anaplastic 
tumors Adenocarcinoma, when found here, is usually de¬ 
scribed as adenoidcvstic or mucoepidermoid cancer and has 
its origin in the innumerable minute mucous secreting glands 
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located m tlio lining epithelium of the upper air passages 
Other less frequent tumors encountered include lymphosar¬ 
coma, connective tissue sarcomas, extra medullary plasma 
cvtomas and melanoma. 


OPERATIVE TECHNIQUE 

Once a diagnosis of cancer of the nasal cavity oi the paxa- 
nasal sinuses is established, it is our belief that radical sui- 
gical treatment is indicated Minor piocedures sucli as trans 
nasal poljpectomy, lateral ihinotomy and the Caldwell Luc 
operation, are inadequate for the treatment of cancer As 
previously noted, tlie extent of the disease is almost mvariablj 



XI"® maiUUiry bone reaulree 'elde erpoeure. The Weber 
owtTo In Ibl* respect, and In deiimble from the coe- 

Tiow The horiiontol limbs of the Incision should b« plsced 
sner#^ tnms of the pnlpebral maivlns Should the orbital contents bo 

the upper limb U omitted. 
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gi eater than suggested by either clinical signs or radiographic 
studies Since T;His'means'that the nasal cavity and adjacent 
sinuses aie usually filled with necrotic and infected tumor, 
wide suigical drainage is in oidei This is best accomplished 
by lesection of the maxilla and cuiettage of the adjacent 



FIfr 2 Reflection of the cheek flap*! expOFes the entire nnterlor 
the maxlUarj antrum and pro\1dc* direct ncee^H to the nn^l cavltj The 
attachments are dhided bt motor drhen stiw ard a hammer and chlFOi 
pavr lesntcns chances of fracture ^shen the Infraorbital ridpc Is to he pn^erveo 


areas Piompt lehef fiom sepsis and pain can thereby be e\- 
pected It should be pointed out that routine entry of the 
frontal sinus is not required due to its infrequent involvement 
bv cancer The pnncipal steps in the operative treatment of 
cancel of the paranasal sinuses are best described m the 
accompanrnng illustrations 
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TThe queshon of exenteration of the oibit, aa a part of the 
initial surgical procedure, warrants some discussion To some, 
sacrifice of an othenvise normal eye during the course of 
radical surgical attempt at cure of sinus cancer may seem 
unnecessanlj mutilating In this connection it should be noted 



^ ^mnloto refection ol the maxilla Includoa removal of the moalal wall 
»trprture« of the adjacent noonl ca\ltr Thl» I# followed by thorough 
ctifeitar* of the sphenoid and ethmoid slnuiea 


that in many cases the eye is ultimately lost as a i*esult of 
complications of irradiation or extension of the tumox The 
decision as to whether or not the eye can be spared is often 
difficult and in some cases must be delayed until the tune of 
surgery Should the disease arise in the floor of the maxillary 
antrum and its principal direction of invasion be downward, 
preservation of the infraorbital ndge and orbital contents 
may be practical and relatively safe Removal of the bony 
floor of the orbit, however, without I'eraoval of the eye may 
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lead to tioublesome diplopia In those cases wheie there is 
obvious destiuction of the inferioi oi mesial Avails of the mbit, 
it IS usually m the best interests of the patient to sacrifice 
the eye By so doing one may matenally inci ease the margin 
of excision about the giowth and facilitate accurate observa¬ 
tion during the postopeiative period Such a clinical setting 
is usually seen wheie there is extensive involvement of the 
ethmoid sinuses 





rie 4 The entire opcntUe ircn Is lined ■nlth n split thickness graft '*'*'*^5 
anchored in plnce v>lih multiplo suture^ The cn^ Itj then drmh 
Ttith crtiiizo to proN ide adequate prcenurt The lonj? tnd« of the sutures (noi 
^houn) arc useful to tie o\er and anchor the pack 


Erosion of the base of the skull in the legion of the cribii- 
form plates does not necessanly indicate a hopeless prognosis 
Poitions of this bone aie often remoA'ed during the couise of 
curettage of the ethmoid area Although this ineAitably re¬ 
sults in lents of the dura and leakage of cerebrospinal fluid, 
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this IS no longer considered a major hazard Meningitis and 
biain abscess are uncommon complications when sulfona¬ 
mides, antibiotics and skin grafting are employed 

The discovery tliat split thickness skin grafts may be suc¬ 
cessfully used to line the operative defect is, in our opimon 
one of the major advances in the surgical treatment of cancer 
of the paranasal sinuses If the removal of mucous membrane 
from tile bony surfaces is complete, such grafts have been 
demonstrated to survive equallj well on the cheek flap, bare 
bone dura, or cerebral cortex Such grafts, when reinforced 
bj a firm pack, promptly seal rents of tlie dura and probably 
contribute to the low incidence of brain hemiation, more¬ 
over, in the healed state, thej provide a clean and dry cavitj 
which is free of troublesome granulation and polyp fonna- 
tions Thus early fitting of a dental prostliesis is possible and 
postoperative morbidity is materially shortened 


PEOONOSIS AND END RESULTS OP TREATMENT 

Since cancer of the paranasal sinuses is raiely diagnosed 
early, it is uncommon to find tlie disease confined to a single 
structure In the average case, erosion of bone and invasion 
of neighboring areas is present when the patient firat applies 
for treatment. The disease, therefore, is usually advanced 
at the time of diagnosis, and the prognosis is largely depend¬ 
ent on the degree and direction of spread Cancer of the max 
illary antrum in which the direction of growth is largely 
downward oi outward with infiltration of tlie superior alve¬ 
olus or hard palate, without involvement of other structures, 
may offer a relatively favorable outlook for radical extirpation 
and cure If, on the other hand, the direction of spread is 
mesialward and superiorly in the direction of the nasal cavity, 
ethmoids, orbit, base of skull etc., the prospects of cure bj 
any method of treatment are unfavorable, nevertheless radi¬ 
cal surgery followed by intensive irradiation offers hope for 
permanent control of the disease in some cases and worth 
while palliation in others The results of treatment of cancer 
of the paranasal sinus, regardless of the method of treatment, 
are often poor and usually mutilating 
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5 In tl)e heiilcil stale the operatl\c Incisions nre no lonpcr \ lsll>Jo 
the nnpenmnee of the skin Kmfi three >ears ^oUo^^Ing surporj 


The hteiature contains relatively fen reports’"' of the 
lesults of tieatment of significant numbers of patients mth 
cancel of the paianasal sinuses Comparative lesuIts of treat¬ 
ment are somewhat difficult to assess since not all reports 
aie based on total expeiience with the disease Recent statis¬ 
tics compiled on the Head and Neck Servuce of the Memorial 
Hospital’ indicate a fiv e-yeai cure rate of 22 5 per cent based 
on 173 determinate cases tieated dunng the jears 1935- 
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1947 These patients v,ere mostlj treated by a combination of 
surgerj and irradiation Pnmarv empliasis was placed on ir¬ 
radiation, with surgery plajdng a secondary role, during the 
earlier years, while more recenUj this emphasis has been re- 
veised Patients witli epidermoid cancer of the maxillary an 
trum showed a five-j ear cure rate of 16 0 per cent w hen treated 
pnnclpaily by irradiation as contrasted to 80 0 per cent five- 
year cures during the latter years of this experience when 
surgerj was the pnncipal or pnroarj mode of treatment A 
similar but less spectacular improvement (20 0 versus 88 0 
per cent) was seen in the cures of patients with epidermoid 
cancer of the ethmoid sinuses This latter series was small 
and possibly not statistically significant. 
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TWO-MILLION-VOLT RADIATION FOR TREATMENT 
OF MALIGNANCY OF THE HEAD AND NECK* 
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This IS a pieliminaiy leport of the management of malig¬ 
nancy of the head and neck in which the piincipal method of 
tieatment was ladiation with two-million-volt Roentgen lays 
It IS not a statistical leport of five-yeai sumvals because 
supei voltage ladiation theiapy of this magnitude was fiist 
begun at the Lahey Clinic ]ust ovei five yeais ago, and, con¬ 
sequently, theie is insufficient matenal to present such an 
analysis This piesentation is compnsed of 171 patients fol- 
loiied concuiiently by the Departments of Radiology and Oto- 
laiyngology of The Lahey Clinic from the latter pait of 19‘19 
thiough 1954 (see Table I) 

Two-milhon-volt ladiation therapy was administeied to the , 
patients compnsing this senes because the size and evtent of 
the local lesion, oi the piesence of metastases, was consideied 
to militate against adequate surgical lemoval, recurience had 
taken place following previous surgical excision, the patient 
desired ladiation rather than smgical therapy, oi the lesion 
was one in which the commonly accepted forai of treatment 
is Roentgen theiap> Hodgkin’s disease and mahgnancj of 
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the thjToid gland are not included in this studj, as the pi og¬ 
ress of such patients after radiation usuallj is not followed 
b) an otolaryngologist Surgical intervention, radiation thei- 
apj, or both, prior to ti-eatment by two-million volt Roentgen 
rajs, had been unsuccessful in 34 5 pei cent of the patients 


TABLE L 

MALIGNANCY OP THE HEAD AND NECK 


iear Treated 

19^9 

1960 

1951 

1962 

1953 

1954 

Total 

No Patients _ 

.. 7 

23 

31 

35 

43 

33 

171 

AII;o 

_ 4 

14 

17 

18 

28 

S6 

107 


These patients veie treated with X-rays generated at 
2 mev using a Van DeGraaff generator This radiation is 
physically equivalent to the Gamma rajs of radium and of 
radioactive cobalt Their half-value layer is equal to about 
18 mm of copper 

The advantages of using 2 me\ X-rays in compaiison to 
200 kv X-rays are as follows First the dose necessary to 
produce a threshold erythema of the skin with 200 kv X-raja 
in a smgle exposure is between 460 and 660 r, and with 2 raev 
this dose Yvill be between 1400 and 1600 r With 200 kv 
X-rays in fractionated doses of 800 r daily, the skin erythema 
dose will be under 1000 r, and with 2 mev X-rays, fraction¬ 
ating at the rate of 800 r skin dose daily, the first erythema 
will occur between 3000 and 4000 r The skin, therefore with 
2 mev X-rays is a rmnimal problem Second, increased pene¬ 
tration with 2 mev X-rays gives a more effective depth dose 
For example with 200 kv and a 100 sq cm field, the dose 
10 cm deep in tissue will be 32 per cent of tiie dose at the 
surface, whereas with 2 mev X-rays using the same field size 
the 10 cm depth dose at the same 60 cm target skin distance 
will be 62 per cent of the dose at the surface Third with in¬ 
creasing voltage there is an increase in X-ray output and a 
greater tendency for the generated X-rays to be propagated 
in the forward patteni This results in a far hi^er X-ray 
dosage rate and permits the use of longer treatment distances 
and shorter treatment times With the 2 mev X-ray treat¬ 
ments referred to herein, a 126 cm target-to-skm distance 
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was used The inherently lowei scatteimg of 2 mev ladia- 
tion maintains a more shaiply defined beam even in depth of 
tissue, and this high energy radiation is not selectively ab¬ 
sorbed in bone, as with conventional ladiation 


Both lotational and stationaiy techniques of inadiation aie 
used Rotational ii radiation may be legaided as the use of 
an infinite numbei of cioss-fiiing stationary portals If a 
squaie oi lectangulai field is rotated, the lesultant continu¬ 
ously iiiadiated volume takes the shape of a cylinder, if the 
field is lound, the resultant iiiadiated volume is a sphere The 
machine is stationaiy in oui set-up, and the patient does tlie 
rotating at the slow late of about one ievolution per minute 

The cases of intrinsic laiyngeal lesions are treated lotation- 
ally with a 4 X 4 cm field with a resulting 4 cm cylinder vol¬ 
ume of irradiation in tissue centered on the true cords, to a 
total tumor dose of 6000 r 

Patients who have extrinsic laryngeal tumors with or with¬ 
out involved nodes, and those with intrinsic laryngeal tumors 
w ith nodes, are treated rvith a cylinder that includes the entire 
neck to just below the clavicles for a tumor dose of 6000 r 
In several cases involvmg the base of the tongue we have sup¬ 
plemented the piiniarj'' lesion mth a small field to a dose of 
7500 r In a few cases of lesions in the floor of the mouth and 
base of the tongue we have limited nnadiation to the primary 
site when no nodes were present and the grade of malignancy 
was low Some have been treated by rotation with resultant 
cylinders of in*adiated areas and some by opposing fields 
only 


Treatment of the nasopharynx requires two fields the 
actual nasopharynx and orophaiymx are treated by lateral 
opposing fields shaped to include the necessary regions of 
hmrphatic drainage, the second pai-t of the field includes the 
ceiwical, supraclavicular and superior mediastinal areas in 


one large field with the radiation being given bv opposing 
anterior and posterior fields The plane of junction of these 
tno fields is carefully marked and matched, and this junction 


is protected from over dosage or underdosage by staggering 
its location bj 2 to 3 cm daih The dosage for nasophami- 
geal tumors is earned to 6000 r Patients with laryngeal and 
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extralaryngeal mvolvemont receive a minimum of 6000 r As 
stated previously, in cases in which the tongue is involved we 
have attempted to gii e 7500 r to the pnmary tumor if possible 

From the clinician’s viewpoint, the most distinctive char¬ 
acteristic of the treatment of malignant tumors of the head 
and neck with supervoltage radiations of two-million volts as 
compared to conventional deep Roentgen therapy of 250 to 
400 kv IS the relative ease with which the patient tolerates 
treatment. A number of the patients continued to carrj on 
their work dunng the major portion oi all of the period of 
treatment when their lesidonce and place of employment weie 
so located that they could take off sufficient time from work 
each day to receive Roentgen therapy The reaction of the 
skin to higher doses of 2000 kv mdiation was considerably 
less than that observed with conventional deep Roentgen ther 
apy Only on occasion was a keeping and desquamating 
Roentgen dermatitis encounteied and, when it did occur, it 
subsided rapidly following completion of the Roentgen ther¬ 
apy In only one instance, to my knowledge, did radionecrosis 
of the skin occur Tliis patient had an epidermoid carcinoma 
Grade I, of the external auditory canal and middle ear and 
had received supervoltage radiation on tw o occasions approx 
unately 14 months apart 

The reaction of the mucous membrane of the nose mouth 
and pharynx to two-miilion-volt radiation did not appear to 
be as intense as that commonly observed with conventional 
deep Roentgen therapy Ulceration and neciosis were ob¬ 
served not infrequently when the lesion was situated in the 
tonsil area or the hypopharynx, and probably occurred as a 
result of a combinabon of the regression of the lesion sec¬ 
ondary infection and radiation 

The majority of the patients were able to maintain their 
nutritional requirements fairly satisfactorily while receiving 
treatment. Almost all lost weight to some degree however, 
which they attributed to decreased appetite because food 
seemed tasteless, or to increased difficulty in mastication of 
food as a result of dryness of the mouth and throat A few 
Patients required hospitalization near tlie end of their course 
of Roentgen therapy in ordei to supplement their caloric in 
take with intravenous feedings and to obtam relief of pain 
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on swallowing This occuned most fiequently among those 
patients who had malignant involvement of the hypopharjTi- 
geal legion 

When it was found necessaiy to employ surgeiw following 
a single couise of radiation therapy in an elfort to eradicate 
persistent oi recuirent neoplastic disease, less difficulty was 
encounteied post-opeiatively The patient usually withstood 
the opeiative proceduie better, the time requiied for the 
wound to heal, although usually longei than m a patient not 
exposed to radiation, proceeded in a satisfactoiy mannei and 
fewei complications developed This piobably was because the 
nutntion of the patient was bettei, and the skin reaction vas 
less seveie than with conventional deep Roentgen lay therapv 
When fistula formation or other evidences of impioper heal¬ 
ing did develop, they responded quite satisfactoiily to addi¬ 
tional opeiative proceduies, however, when the patient had 
leceived moie than one course of Roentgen therapy and when 
the fields of radiation overlapped to some extent so that some 
tissue thiough which the operation was to be performed 
leceived more than the usual amount of radiation, less satis¬ 
factory healing occurred Undei such circumstances the use 
of split tluckness grafts, delayed rotation flaps or tubed pedi¬ 
cle grafts occasionally weie necessaiy to effect healing of the 
wound 

There weie six patients with malignant disease involving 
the middle ear in this group of 171 patients (see Table II) 


TABLE n 

MALIGNANCY OP THE MIDDLE EAR 


\ear Treated 

19-19 

1960 

1961 

1952 

1953 

1954 

Total 

No Patients ~ 

0 

0 

2 

0 

2 

2 

6 

Alive 

0 

0 

1 

0 

1 

2 

4 


The pathologic diagnosis was epideimoid caicmoma in tno, 
adenocarcinoma in three, and glomus jugularis m one The 
glomus jugulans was an extensive neoplasm which blocked 
the extemal auditory canal, extended into the neck and in- 
vol\ ed the mastoid process, the middle ear, and petrous p\ ra- 
mid as well as the immediately adjacent bone of the base of 
the skull A neoplastic involvement of this extent vhen the 
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common carotid aideiy cannot be sacrificed is obviousl} inop¬ 
erable and, therefore, tlie patient was treated bv supervoltagc 
Roentgen therapy alone The remaining patients were treated 
bj a combination of surgery and tivo-million-\olt Roentgen 
rays 

The carcinoma of the extemal auditory canal and middle 
ear was tliought to liave been adequately eradicated bj an 
extensive radical mastoidectom> in the first patient of this 
latter group, onlj to have recurrence and extension of the 
tumor develop withm a year, which failed to respond to 
Roentgen therapj , therefore, the next patient was given su¬ 
pervoltage radiation, administered through a narrow field, as 
soon as possible after radical mastoidectomy Metastasis to 
the parotid lymph nodes was present in approximately one 
j'ear Another course of two-milbon volt radiation was di¬ 
rected to the area through a larger field This resulted m 
extensive radionecrosis which required extensive sui'gical re¬ 
section of the necrotic area and plastic surgery to afford skin 
cover This unfortunate occurrence had its fortuitous aspect, 
however, for it suggested to us that widei surgical excision 
of bone might be desirable fixim a clinical standpoint, conse- 
quentl> the remaining patients with carcinoma of the middle 
ear have been treated by surgical excision of the mastoid 
process, base of the petrous pyramid, and immediately adja 
cent squama of the temporal bone commensurate wuth the 
disease present 

Four of the six patients with malignant disease of the mid 
die ear are alive. The patient with the extensive glomus ju 
gulans continues to improve clinically, although tumor tissue 
probably still persists but has remained in abeyance during 
the past nine months The remaining three patients had carci¬ 
noma of the rmddle ear with dural involvement and have been 
clinically free of malignant disease for ten 23 and 40 months. 

Thlrty.one patients with malignancy of the nasopharynx 
have received two-million-volt radiation therapy (see Table 
HI) The pathologic diagnosis was epidermoid carcinoma in 
13 patients undifferentiated carcinoma in five, adenocarci¬ 
noma in four lymphoepithelioma in two transitional cell 
carcinoma in one, carcinoma simplex in one reticulum cell 
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saicoma in one, lymphosarcoma m one, fibiosaicoma in one, 
choidoma in one and malignant clixomophobe pituitary ade¬ 
noma in one The ma 30 iity of the patients presented evidence 
of metastatic disease winch, as is well known, all too fiequenth 
IS the first manifestation of nasopharyngeal malignancy Tlie 
commonest location foi such metastases is the cervical Ivmph 
nodes, and tins was ti ue of 18 patients in this group Erosion 
of the base of the skull was present in seven patients 


TABLE ra 

MALIGNANCY OF THE NASOPHARYNX 


1 ear Treated 

1949 

1950 

1951 

1952 

1953 

1954 

Total 

No Patients _ 

1 

4 

7 

5 

6 

8 

■ 1 

All\ e_ 

__1 

3 

3 

2 

6 

6 

■1 


Tw^enty of the 31 patients are alive and 11 aie dead Sev¬ 
enteen of the 20 patients who are alive are clinically fiee of 
disease One patient has recuinent ulceration of the naso¬ 
pharynx Avhich may be the result of excessive radiation, since 
he had been given radiation therapy elsewhere prior to being 
tieated at the dime. Another presents questionable persistent 
disease, and the third patient, whose pathologic diagnosis was 
reticulum cell sarcoma, exliibits persistence and extension of 
the neoplasm 

Of the 20 patients who are alive, one received supervoltage 
radiation therapy in 1949, three in 1950, three in 1951, bvo in 
1952, five in 1953, and six in 1954 Five of the 31 patients 
with malignant disease of the nasopharjnix had received ra¬ 
diation therapy in one form or another before they were gnen 
tw o-million-volt Roentgen therapy, and of these two are alne 
and ivell although one has recurrent ulceration of the naso- 
phai-jTix The remaining three patients are dead Foui of 
the 31 patients i*eceived supervoltage radiation on tv'o occa¬ 
sions and, of these, only one is alive and apparently free of 
disease The average survuval time of the patients who died 
was eight montlis Onlv one patient was treated five \ears 
ago, and she is alive and clinically free of disease 

Carcinoma of the larynx was present in 42 of the 171 pS' 
tients in this senes (see Table IV) A number of the patients 
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had been advised to have total laryngectomy but elected to 
have radiation therapy instead Ten of the 42 patients had 
cervical metastases Surgical excision of the neoplasm with 
recurrence of the carcinoma before administration of two- 
million volt radiation therapy had been performed in nine 
or 21 per cent, of tlie 42 patients Total laryngectomj had 
been performed in five patients and of these, two subsequent!) 
had required radical neck dissection for metastatic disease, 
whicli in one instance was bilateral and m the otlier the dis¬ 
ease had recurred Two patients had unilateral radical neck 
dissection concomitant wnth total laryngectomy, and the re¬ 
maining two patients, i\ho had postcncoidal carcinoma, had 
been subjected to total laryngectomy, pharyngectomy and uni¬ 
lateral radical neck dissection 


TABLE rv 

MALIONANCV OF THE LARYNX 


Tear Treated 

1949 

1950 

1961 

1962 

1863 

1954 

Total 

No Patient* _ 

9 

8 

8 

6 

IS 

6 

42 

Alive . 


6 

7 

5 

IS 

6 

as* 


8Lc of thCM had poatradlatlon sQrffer> 


Two-million volt Roentgen ray therapy was administered to 
two patients in 1949, eight in 1960, eight in 1961, six in 1952, 
12 in 1963, and six in 1964 Thirty-eight of the 42 patients 
are alive and four are dead One of the patients who is alive 
has radionecrosis of the hypopharynx and persistence of dis¬ 
ease following tsv o courses of supervoltage radiation, another 
hag questionable recurrence and six required total laryngec¬ 
tomy following radiation for persistent or recurrent disease 
One patient who had radiation for recurrent disease following 
excision of a postcricoid carcinoma and who does not now 
exhibit evidence of recurrence, has mild postradiation changes 
of the spinal cord which do not prevent her working Thus, 
80 patients are alive and without evidence of recurrent dis 
ease following two-million-volt radiation treatment of the 
original lesion or of recurrent disease of the larynx. One 
patient received treatment tn 1949, five patients m 1960, six 
in 1961, four in 1962 10 in 1968, and four in 1964 All six 
patients who required total laryngectomy for recurrent dis 
ease following supervoltage radiation are alive and well The 
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aveiage sui-vival time of those who died was eight months 
Tv\m patients weie tieated five yeais ago, and both are ah\e 
and without evidence of disease, although one requiied a total 
laiyngectomy foi lecunent disease 56 months after beginning 
ladiation theiapy 

For the puipose of this study, all patients who had malig¬ 
nant disease of the floor of the mouth, the tonsil or base of 
the tongue and the hjTJophaiynx were consideied as a group 
(see Table V) Theie weie no instances of carcinoma of the 


TABLE V 

MALIGNANCY OP THE FLOOR OP THE MOUTH, TONGUE TONSIL 

OR HYPOPHARYNX. 


lear Treated 

19-19 

1950 

1951 

1952 

1953 

1964 

Total 

No Patients 

_4 

4 

9 

16 

13 

13 

59 

Alive 


1 

3 

4 

4 

9 

22* 


• Three of these had postradlatlon surgerj 


anterioi thud of the tongue among these, and of these pa¬ 
tients with malignancy of the tonsil, in almost every instance 
the immediately ad 3 acent tongue was involved Theie were 
59 patients in tins gioup 18, oi 30 pel cent, had had previous 
suigical mteiwention, radiation therapy in one form oi an¬ 
other, or both, without success before they were given t\io- 
million-volt radiation therapy The pathological diagnosis 
was epidennoid caicmoma in 46 patients, squamous cell carci¬ 
noma in tliiee, undifferentiated carcinoma in two, fibrosar¬ 
coma in two, and in the six remaining cases the diagnosis was 
adenocarcinoma, lymphosarcoma, reticulum cell sarcoma, rhab- 
domyosaicoma, mixed epidermoid caicmoma and fibrosar¬ 
coma, respectively Metastases to the ceiwical lymph glands 
veie present in 34 of the patients 

Tnm-million-volt ladiation theiapy was given to foui pa¬ 
tients in 1949, four in 1950, nine in 1951, 16 in 1952, 13 m 
1953, and 13 in 1954 Twenty-two patients were alive at the 
time of their last report, and 37 were dead Six patients vere 
operated upon after receiving tw'o-milhon-volt radiation tlier- 
apj , the lesion vas excised in four, and radical neck disse(> 
tion was performed m two Tvo of the former aie alive and 
vithout emdence of recurrence, and one of the latter is alive 





LATHROP, ET AL JIALIGNANCi OF HEAD & NECK 677 


with a question of persistence of disease Of the lemaining 
19 patients who are living, 16 are free of disease, tlirec exhibit 
persistence of the original lesion and in one, metastasis is 
still present. Only one of the four patients treated five years 
ago is alive and without evidence of recurrence The average 
survival time of the 37 patients who died was nine and a half 
montlis 

Seventeen patients with malignant disease of the nose oi 
paranasal sinuses were treated wdth two-million-volt radia 
tion (see Table VI) Tw'o patients were treated m 1960 two 


TABLE VT 

MALIQNANCV OF THE NOSE AND SlNOSES 


\ear Treated 

1949 

1960 

1B51 

1952 

1053 

1964 

Total 

No PaUents _ 

_0 

1 

2 

4 

7 

2 

17 

Allre _ 

-0 

0 

0 

3 

3 

1 

7* 


•One of theee had poitradlatlon eunrer) 


in 1951, four in 1952, seven in 1963, and two in 1964 Surgical 
or radiation therapy, or both lind been employed without 
success in eight patients, or 47 per cent, before they were 
given supervoltage radiation The pathologic diagnosis was 
epidermoid carcinoma in five patients, carcinoma simplex in 
three, undifferentiated carcinoma in two, poorly differentiated 
carcinoma in one, adenocarcinoma in one, anaplastic carci¬ 
noma in one, rhabdomyosaicoma in two angiosarcoma in one, 
and reticulum cell sarcoma in one. The malignancy was local 
ised to the mucous membrane of the nose in two patients, 
while the sinuses were involved in the renminmg 16 patients 
Metastatic disease was present in four of these patients Only 
seven of the 17 patients are alive, and none was treated five 
years ago 

Carotid body tumors occasionally are malignant and can¬ 
not be excised, because the common carotid artery cannot be 
sacnficed Two patients with carotid body tumor have been 
treated with two-million-volt radiation (see Table VII) One 
of these patients previously had a carotid tumor removed 
which prevented any possibility of further excision One pa 
tient was treated in 1960, and the other m 1968 Both are 
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living, the foiTnei without evidence of tumoi, the lattei w ith 
a tumoi mass winch piesents no evidence of activity 


TABLE vn 

CAROTID BODY TUMOR 


Year Treated 

1949 

1960 

1951 

1952 

1963 

1954 

Total 

No Patients 

_0 

1 



1 


9 

Alive _ 


1 



1 

0 

2 


Neoplasms of the paiotid gland aie consideied to be radio- 
lesistant Tlurteen patients with malignant disease of the 
paiotid gland and one patient \vith extensive, lecuiient, mixed 
tumoi of the paiotid gland have been exposed to two-milhon- 
volt ladiation theiapy (see Table VIII) All but one patient 
had pieviously been subjected to surgical intervention with- 

TABLB vin 

MALIGNANCY OF THE PAROTID GLAND 

lenr Treated l949 l950 l961 1952 1953 1954 Total 

No PaUents „0 3 3 4 2 2 14 

AlLe- 0 3 3 4 2 2 14 


out success on at least one occasion One patient had biopsj 
of the tumor mass only The pathologic diagnosis ^as ade- 
nocaicinoma in five patients, carcinoma simplex in four, epi¬ 
dermoid caicmoma in one, poorly differentiated carcinoma m 
one, fibiosaicoma in two, and a mixed tumoi in one The last 
mentioned had failed to be eradicated aftei numerous opera¬ 
tions, and at the time radiation therapy was emplo>ed tiie 
tumoi extended so widely that it was anatomically impossible 
to effect complete suigical lemoval 

Two-million-volt radiation was administered to three pa¬ 
tients in 1960, tliree in 1951, four in 1952, two in 1953, and 
two in 1954 All are alive, and 10 present no evidence of 
persistent oi lecurrent disease The remaining foui patients 
exhibit suggestive evidence of persistent disease, but whether 
or not it IS viable cannot be determined In one patient vith 
carcinoma simplex a Biown-Sequard sjmdrome developed fol¬ 
lowing ladiation, but on last repoit, 56 months after comple¬ 
tion of radiation, theie was no e\ndence of recurrence 







UNIVERSITY OF ILLINOIS ANNUAL ASSEMBLY 
IN OTOLARYNGOLOGY 


The Department of Otolaryngology, University of Illinois 
College of Medicine, announces its Annual Assembly of Oto¬ 
laryngology from September 19 thi-ough October 1,1955 This 
Assembly will consist of two paits 

Part I — September 19 through September 24, 1966, will 
be devoted to surgical anatomj of the head and neck, funda¬ 
mental principles of neck surgei’j and histopathology of the 
ear, nose and throat This week iviJl be under the personal 
direction of Maurice F Snitman, M D 

Part n — September 26 through October 1, 1966, will be 
devoted entii’ely to lectures and panel discussion of advance¬ 
ments in otolar 3 mgology Tlie chairman of this section will be 
Emaneul M Skolnik, M D 

Registration is optional for one or botli weeks For further 
information, address Dr Francis L Lederer, 1863 West Polk 
St, Chicago 18, Dl 


POST GRADUATE COURSES AT 
TEMPLE UNIVERSITY 

The folloiving Post-Graduate Courses to be given in this 
Department dunng the current year 

Post Graduate Course in Broncho-Esophagology, October 
17-28, 1956 

Post-Graduate Course in Laryngology and Laryngeal Sur- 
sery, September 19 - 30, 1966 

These courses are all to be given in the Department of 
Laryngology and Broncho-esophagology, Temple Umversity 
Hospital and School of Medicine, under the direction of Dr 
Chevalier L Jackson and Dr Charles M Norris The tuition 
fee for each course is ?260 00 Further information and appU 
eation blanks can be obtamed from Dr Chevalier L Jackson, 
3401 N Broad Street, Philadelphia 40, Pennsylvania 
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SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Plans have been completed foi a joint meeting of the North 
Caiolina Ej'e, Eai, Nose and Thioat Societj’' and the South 
Caiolina Society of Ophthalmology and Otolai-yngology at 
Columbia, S C, on Septembei 12, 13, and 14, 1955 Head- 
quarteis will be the Cokunbia Hotel 

The following ophthalmologists ivill be on the piograni 
Di E W D Noi'ton of New Yoik, Di Frank Can oil of 
New Yoxk, and Di William B Claik of New Orleans 

A most attiactive piogram has been airanged For further 
information address Roderick Macdonald, MD, Secretarj 
and Treasurer, 330 East Main Street, Rock Hill, S C 


SOUTH AFRICAN LOGOPEDIC SOCIETY 

The South African Logopedic Societj’’ (Society of Speecli 
Theiapists) publishes a Journal in May and October of each 
year Articles deal with the organic and psychological aspects 
of speech defects, and include subject matter of mteiest to tlie 
medical and allied professions 

Relevant contributions in the field of otolaiyiigologj" are 
invited 

Subscriptions are 10/- per annum including postage and 
should be addressed to The Editor, Journal of the S A L-ogo- 
pedic Society, Witwatei'srand University, Milner Park, Johan- 
nesbuig, So Africa 


THE AMERICAN OTORHINOLOGIC SOCIETY FOR 
PLASTIC SURGERY. Inc 

A short course on Plastic Surgery of the Head and Nech 
\m 11 be given by The Amencan Otorhinologic Society for 
Plastic Suigerj’’ at the Mornson Hotel, Chicago, Illinois, e-v 
tending from October 7 to October 9, 1955, inclusive For 
details write Dr Louis J Feit, 66 Park Avenue, New YorK, 
N Y 
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COLBY COLLEGE —AUDIOLOGY FOR INDUSTRY 

Colby College, Watemlle, Maine, presents the Tliird Annual 
Course m Industrial Deafness, August 7-13 inclusive Objec¬ 
tive of the course will be to tram personnel in initiating and 
in conduchng conservation hearing programs in nois> indus¬ 
tries Seven full time instructoi's have been selected from 
authonties in tins field Class limited to 20 participants 

Registrants will live on the College Campus and the Tuition 
fee of ?200 00 includes boaid and room Applications should 
be made to Mr William A Macomber, Director, Division of 
Adult Education and Evtension, Colbj College, Waterville 
Maine. Frederick Tliayer Hill, MD, Director, Joseph 
Sataloff, M D, Assistant Director 


BRONCHOESOPHAGOLOGY COURSE 

The next Bronchocsophagologj Course to be given by the Uni 
Tcrsit) of Illinois College of Mcdicme is scheduled for the penod 
October 24 to November 6, 1056, under the direction of Dr Paul 
H Hohnger 

Interested registrants will please wnto directly to the Depart 
ment of Otolaryngology, University of nimois College of Medicine, 
1853 West Polk Street, Chicago 12, Illinois 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY HOME STUDY COURSES 

The 1966 1966 Home Study Courses in the basic sciences 
related to ophthalmology and otolaryngology, offered as a 
part of the educational program of the American Academy of 
Ophthalmology and Otolaryngology, will begin on September 
1, and continue for a period of ten months Detailed informa¬ 
tion and application forms can be secured from Dr William 
L Benedict, the executive secretaiy-treasurer of the Academy, 
100 First Avenue Building, Rochester, Minnesota, Registra¬ 
tions should be completed before August 16 
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DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES 

(Secretaries of the various societies are requested to keep this 
information up to date) 


AMERICAN OTOLOGICAL SOCIETY 
President Dr Wm J McNally, 1509 Sherbrooke St, West Montreal 
26, Canada 

Vice-President Dr John R Lindsay 950 E 69th St Chicago 37, PI 
Secretary Treasurer Dr Lawrence R, Boles, 90 S Ninth St, Minneapolis 
2 Minn 

Editor Librarian Dr Henry L WllllaiQS, Mayo Clinic, Rochester, Minn 
Meeting Seigniory Club, Montreal, Canada, May 11-12, 1966 

AMERICAN LARYNGOLOGICAL ASSOCIATION 
President Bernard J McMahon, 8230 Forsyth Blvd, Clayton 24, Mo 
First Vice-President Robert L Goodale, 330 Dartmouth St, Boston, 
Mass 

Second Vice President Paul H Hollnger, 700 North Michigan Are, 
Chicago 11, BL 

Secretary Harry P Schenck, 326 South 19th St Philadelphia 3, Pa 
Treasurer Fred W Nixon, 1027 Rose Building, Cleveland, Ohio 
Librarian Historian and Editor Ednln N Broyles, 1100 North Charles 
St Baltimore, Md 

Meeting Mount Royal Hotel, Montreal, Canada, May, 1966 

AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 

SOCIETY, INC 

President Dr Dean M Llerle, Iowa City, Iowa 
President Elect Dr Percy Ireland, Toronto Canada. 

Secretary Dr C Stewart Nash, 277 Alexander St, Rochester, N Y 
Meeting Mount Royal Hotel, Montreal, Canada, May, 1956 

AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY 
Chairman John R Llndsnv, MD, Chicago, Ill 
Vice-Chairman James W McLaurln, M D, Baton Rouge, La 
Secretary Hugh A Kuhn, M D, Hammond, Ind 

Representative to Scientific Exhibit Walter Heck, M D, San Francisco, 
Calif 

Section Delegate Gordon Harkness, M D, Davenport, Ion a 
Alternate Delegate Dean Llerle, M D, Iowa CItj, Iowa 

AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr Algernon B Reese, 73 East 71st St, New York 21, N Y 
Executive Secretary Dr William L Benedict Mayo Clinic Rochester 
Minn 

Meeting Palmer House, Chicago, Ill, October 9 16, 1966 

AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION 

President Dr Daniel S Cunning 115 East 65th St, New York 31 N ^ 
Secretary Dr F Johnson Putney, 1719 Rlttenhouse Square, Phllaaei 
phla Pa , 

Meeting Sheraton Mount Rojal Hotel Montreal Canada May lo i®- 
1956 (afternoons only) 

AMERICAN BOARD OF OTOLARYNGOLOGY 
Meeting Palmer House Chicago Ill, October 2 8, 1955 
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AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY 

President Br F Lambert McQannon 14695 Uadiaon Are Lakewood 
9 Ohio 

Secretary Treasurer Dr Michael H, Barone 468 Delaware Ave Buffalo 
J, N Y 

Meeting Palmer House Chlcaeo HL October 1955 


AMERICAN OTORHINOLOQIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 

Preeldent Dr Joseph Gilbert, 111 E. 61fit 6L New York N 1 
Vice-President Dr Kenneth Hlnclerer 403 Medical Arts Bldg Pitts 
burgh Pa 

Secretary Dr Louis Joel Felt, 66 Park Avo New \ork 16 N 1 
Treasurer Dr Annand It. Caron 36 Pleasant St Woroheater Mass 


PAN AMERICAN ASSOCIATION OF OTO.RHINO LARYNGOLOGY 
AND BRONCHO-ESOPHAQOLOQY 

President Dr J M, Tato Atcuenaga 335 Buenos Alre^ Argentina 
Executive Secretory Dr Oheraller L. Jackson, 8401 N Broad SL, PhUa 
delphia 40 Pa^ U S A- 

Meetlng Fifth Pan American Congresa of Oto-Bhlno-Loryngology and 
Broncho-Esophagology 

Time and Place April 8 12 1956 San Joan Puerto Rico 
Preeldent Dr J R Pont. Medical Arts Bldg. San Juan P R, 


SIXTH INTERNATIONAL CONGRESS OF OTOLARYNGOLOGY 

President Dr Arthur W Proett, Beaumont Bldg SL Louis Mo 
General Secretary Dr Paul Hollnger 700 No Michigan Ave Chicago 

(11) ni. 

MeeUng Sutler Hotel Washington D C May 6 10 1957 


THE PHILADELPHIA LARYNOOLOOICAL SOCIETY 

President Dr WllUom J HlUchler 
^e-PresIdent Dr Chevalier L Jaoksom 
Treasurer Dr John J 0 Keefe 
^cretary Dr Joseph P Atkina 
rostorian Dr Herman D Cohen. 

Committee Dr Thomas P Furlong Jr Dr WllUam A. Lell 
Dr Harry P Schenck, Dr Benjamin H Shuster ex-offlclo 

BALTIMORE NOSE AND THROAT SOCIETY 

Dr Albert Steiner 1808 Eutew PI^ Baltimore Md. 
ueoatarr Traamrer Dr Walter B Loch 1089 No Calrort St BalUmore, 
Marjland 


CHICAGO LARYNOOLOOICAL AND OTOLOQICAL SOCIETY 

Daol H. HoUnger 700 No Michigan Chicago 11 Dl 

^ AJlan WelMS 109 No Wabaah Ave ObJeago 3 HI 
Dr Stanton A. Friedberg 132 So Michigan Are. 

umcago BL 

Meeting First Monday of each Month October through May 
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OTOSCLEROSIS STUDY GROUP 

President Dr Gordon D Hoople, 1100 East Genesee St, Syracuse, N Y 
Secretary Dr Lau rence R Boies, Med Arts Bldg, Minneapolis 2. Minn 
Meeting Palmer House, Chicago, Ill, Oct 9, 1956 


CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr G C Otrlch, Belleville, Ill 
President-Elect Dr Phil R. McGrath, Peoria, Ill 
Secretary Treasurer Dr Alfred G Schultz, Jacksonville, III 


MISSISSIPPI VALLEY MEDICAL SOCIETY 

President Dr Arthur S Bristow, Princeton, Mo 
Secretary Treasurer Dr Harold Swanberg Quincy, Ill 
Assistant Secretary Treasurer Dr Jacob E Relsch, Springfield III 
Meeting 

THE SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA 

Chairman Dr John Louzan 
Vice-Chairman Dr Willard B Walters 
Secretary Dr Jack L Levine 
Treasurer Dr Russell S Page, Jr 

Meetings are held on the third Tuesday of October, November, March 
and May, 7 00 P M 

Place Army and Navy Club, Washington D C 

SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY 

Chairman Dr Lyle M Sellers, 3707 Gaston Ave, Dallas 10, Texas 
Chairman Elecf Dr F A- Holden, Medical Arts BuUding, Baltimore 1 Mh 
Vice-Chairman Dr Edward W Griffey, 217 Hermann Professional Bullfl 
Ing, Houston 5, Texas 

Secretary Dr G S Pltz Hugh, 104 East hlarket St, Charlottesville, Va. 
Meeting Houston, Texas, November 14 to 17, 1955 

THE VIRGINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr G S Fltz Hugh, Charlottesville, Va 
President Elect Dr H L Mitchell, Lexington, Va. 

Vice-President Dr Marlon K, Humphries, Charlottesville, Va. 
Secretary Treasurer Dr L B Sheppard, 301 Medical Arts Bldg, R*“' 
mond, Va. 

WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr James K Stewart, Wheeling, W Va. 

Secretary-Treasurer Dr Frederick C Reel, Charleston, W Va 

THE LOUISIANA MISSISSIPPI OPHTHALMOLOQICAL 
AND OTOLARYNGOLOGICAL SOCIETY 

President Dr W L Hughes Lamar Life Bldg, Jackson, Miss 
Vice-President Dr Ralph H Riggs 1513 Line Ave, Shreveport, La. 
Secretary Dr Ediey H Jones, 1301 Washington SL, Vicksburg, Miss 
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NORTH CAROLINA EYE EAR, NOSE AND THROAT SOCIETY 

President Dr Cecil Swann Asherllle N C. 

Secretary and Treasurer Dr Geo B Ferguson Durham N Car 
Meeting Jointly with the South Carolina Society of Ophthalmology and 
Otolaryngology Columbia, So Car Sept 12 14 196S 


SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Jewell Mcl^an OreenTllle S Car 
Vice-President Dr James M TlmmonB Columbia, S Car 
Secretary Treasurer Dr Roderick Macdonald 888 East Main SL Rock 
Hill B, Car 

Meeting Jointly with North Carolina Eye Ear Nose and Throat Society 
Colombia, S. Car Sept 12-14 1965 


FLORIDA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Chas C. Grace 146 King SL, SL Anguatlne Fla. 
President Elect Dr Jos W Taylor 706 Franklin SL Tampa, Fla 
Secretary Treosnrer Dr Carl 8 McLemore 1217 Kuhl Are Orlando Fl« 


THE GREATER MIAMI EYE, EAR, NOSE AND THROAT SOCIETY 

I^ldent Dr Ralph KIrsch 1346 N Baysbore Drire Miami Fla, 
Vice-President Dr Garland Johnson Blount Bldg Fort Laoderdale Fla, 
Secretary Dr James R MendeL Jr 7241 Red Road Miami Fla. 
Meeting Quarterly at Seven Seas RestauranL February May October 
and December 


DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Oscar Marchman Jr Pallas Texas. 

Secretary Treasurer Pr Morris F Waldman, DoHas Texas. 


LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
President Robert A Norene M>D 
aecretary Treasurer Leland R, House ILD 
^airman of Section on Ophthalmology Wendell O. Irvine M D 
ecretary of Section on Ophthalmology Stephen J Popovich M D 
C^lnaan of Section on Otolaryngology Hersohel R Burston M.D 
wcretary of Section on Otolaryngology Rosa A. Ooodcell, MD 

Los Angeles County Medical Aaeoclatlon Building 1926 Wllshlre 
-Tu Angsles Californio. 

® first Monday of each month from September to June 

^^J^^ire-.otolaryngology Section. 6 00 P3I., first Thursday of each 
onto from September to June Inclualve—Ophthalmology Section 
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PACIFIC COAST OTO OPHTHALMOLOGICAL SOCIETY 


President Lester T Jones, MD, 624 Medical Arts Bldg, Portland (5), 
Oregon 

Secretary-Treasurer Dr John P Tolan, 3419 47th Ave, Seattle (5), TVaih. 
Meeting April 15 19, 1956 


THE RESEARCH STUDY CLUB OF LOS ANGELES, INC 

Hon Chairman Dr Isaac H Jones, 635 S Westlake Ave, Los Angeles 
57, Calif 

Chairman Dr Orrle E Ghrlst, 210 N Central Ave, Glendale, Calif 
Treasurer Dr Pierre Vlold, 1930 Wllshlre Blvd, Los Angeles 57, Calif 
Program Chairmen 

Otolaryngology Dr Russell M Decker, 65 N Madison Ave, Pasadena 
1, Calif 

Ophthalmology Dr Warren A Wilson, 1930 Wllshlre Bhd, Los An¬ 
geles 67, Calif 

Mid-Winter Clinical Convention annually, the last two weeks In January 
at Los Angeles, Calif 

PUGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Clifton E Benson, Bremerton, Wash 
President Elect Dr Carl D P Jensen, Seattle, Wash 
Secretary Dr Willard P Goff, 1215 Fourth Ave, Seattle, Wash 

CANADIAN OTOLARYNGOLOGICAL SOCIETY 
SOCIETE CANAD'ENNE D’OTOLARYNGOLOGIE 

President Dr G Edward Tremble, 1390 Sherbrooke St, West, Mon 
treal, P Q 

Secretary Dr G Arnold Henry, 170 St George St, Toronto, Ontario 
Meeting 

INTERNATIONAL BRONCHOESOPHAGOLOGlCAL SOCIETY 

President Dr Antonio da Costa Quinta, Lisbon Portugal 
Secretary Dr Che\aller L. Jackson, 3401 N Broad St Philadelphia w 
Pa , U S A. 

Meeting Fourth International Congress of Bronchoesophagologj 
Time and Place Buenos Aires, October 28 29, 1965 

FOURTH LATIN-AMERICAN CONGRESS OF 
OTORINOLARINGOLOGIA 


President Dr Dario 
Secretary 

Meeting Lima, Peru, 1957 

SOCIEDAD NACIONAL DE CIRUGIA OF CUBA 

Presldente Dr Relnaldo de VlUlers 
Vlcepresldente Dr Cdsar Cabrera Calderln. 

Secretarlo Dr Josfi Xlrau 
Tesorero Dr Alfredo M Petit 
Vocal Dr Josfi Gross 
Vocal Dr Pedro HemAndez Oonzalo 
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FIRST CENTRAL AMERICAN CONQRE88 OF 
OTORHINOLARYNOOLOQY 

PreBldent Dr Victor M. NoQblean Baa Salvador 

SocrotatT Treaanror Dr Hoctor R, Silva Callo Area No 84 Snn Salva 
dor El Salvador Central America. 


80CIEDAD CUBANA DE OTO-LARINQOLOQIA. 

Prealdent Dr Relnaldo de Vllllors. 

Vlce-Prealdent Dr Jorge de Cdrdenaa 
Socretary Dr Pablo Homandea. 

80CIEDAD DE E8TUDI08 CLINICOS DE LA HABANA 

Prealdeate Dr Frank Canosa Lorenao 
Vice-Prealdonte Dr Julio SanguUr 
Secretarlo Dr Juan Portuondo do Caitro 
Teaorero Dr Lula Ortega Verdea 

MEXICAN ASSOCIATION OF PLASTIC SURQEONS 

Prealdent Dr Ceaar LaBolde Mexico D F 
^ce-Prealdent Dr M Oonialea Dlloa, Mexico D F 
Secretary Dr Juan de Dloi Peaa Mexico D F 


FEDERACION ARGENTINA, 

DE 80CIEDADE8 DE OTORRINOLARINQOLOQIA. 

Secre^ of the Interior Prof Dr Atlllo Vlale del CairU 
DWretary ^ Exterior Dr Aldo G Remorlno 
J^etary Treaaury Prof Dr Antonio Carrascosa 
^^mtary of the Interior Prof Dr Carloa P Mercandino 
rr^cretary of the Exterior Prof Dr Jnlmc A del Sel 
Pro-Secretary of the Treaaury Dr Jorge Zublaarreta. 

BUENOS AIRES CLUB OTOLARINQOLOOICO 

^l^nto Dr K. Segre 
Vlce-^ldente Dr A. P Belou. 

^tarlo Dr 8 A. Arana. 

Pro^ecretarlo Dr J M. Tato 
Teaorero Dr F Oamoa 
Pro-Teiorero Dr J A Bello 

SOCIEDAD COLOMBIANA DE OFTALMOLOQIA Y 
OTORRINOLARINQOLOQIA (BOQOTA COLOMBIA) 
^dente ^ Alfonao Trlbln P 
^ laiaano 

Teaorero Dr Mario Aienaa A. 

ASOCIACION de OTORRINOLARINQOLOQIA 

Y broncoesofaqoloqia de QUATEMALA 

Quevedo 16 Callo Orlente No 5 
Stconfi Dr H^tor Cru* S* ATcnJda Sur No 72 

^co-Prwl(3«nte Dr Joi4 Lula EecamlllA Ea Callo Ponlonto 

Seeretarlo-Teaororo Dr Horace Polanco 18 Calle Ponlento No 9 a 
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SOCIEDAD DE OTO RINO LARINGOLOGIA, 

COLEGIO MEDICO DE EL SALVADOR, SAN SALVADOR, C A 

President Dr Salvador Mlxco Pinto 
Secretary Dr Daniel Alfredo Alfaro 
Treasurer Dr Antonio Pineda M 

SOCIEDAD ESPANOLA DE OTORRINOLARINGOLOGIA 

Presldente Dr D Adolfo Hinojar Pons 
Vice Presldente Dr D Jose Perez Mateos 
Secretario General Dr D Francisco Marafids 
Tesorero Dr D Ernesto Alonso Ferrer 

SOCIEDAD OTO RINO LARINGOLOGIA DE LOS 
HOSPITALES DE MADRID 

Presldente Dr Don Fernando Beltrdn Castillo 
Secretario General Dr Don Alfonso Vassallo de MumberL 
Tesorero Dr Don Rafael Garcia Tapia. 

PORTUGUESE OTORHINOLARYNGOLICAL SOCIETY 

President Dr Albert Luis de Mendonca, 

Secretary Dr Antonio da Costa Quinta, A^enlda de LIberdade C5, 1* 
Lisbon 

SOCIEDADE PORTUGUESA DE OTORRINOLARINGOLOGIA 

E DE 

BRONCO-ESOFAGOLOGIA 

Presidents Dr Alberto Luis de Mendonca 
Vlce-Presldente Dr Jaime de Magalhaes 

1 ° Secretario Dr Antonio da Costa Quinta 

2 " Secretario Dr Albano Coelho 

Tesoureiro Dr Jose Antonio de Campos Henrlques 
Vogals Dr Teofllo EsqulveL 

Dr Antonio Cancela de Amorim 
Sede Avenlda da Liberdade 65, 1 ®, Lisboa. 

SOCIEDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA 

Presldente Dr Aldo Remorino 
Vlce-Presidente Dr Luis E Olsen 
Secretario Dr Fucenlo Romero Diaz 
Tesorero Dr Juan Manuel Pradales 

Vocales Dr Osvsldo Suftrez Dr Nondier Asls R Dr Jorge BergnMn 
Yofre 

ASOCIACION DE OTO RINO LARINGOLOGIA DE BARCELONA, SPAIN 

Presldente Dr J Abello 

Vlce-Presdente Dr Lula Sufie Medan 

Secretario Dr Jorge Perelld 319 Provenza, Barcelona 

Vice Secretario Dr A PinarL 

Vocal Dr J M Ferrando 

ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIEB — 
CAMPINAS 

President Dr Heitor Nasclmento 
First Secretary Dr Roberto Barbosa 
Second Secretary Dr Roberto Franco do Amaral 
Librarian Treasurer Dr Leoncio de Souza Quelroz 
Editors for the Archives of the Society Dr Guedea de Melo Filo 
Dr Penldo Bumicr and Dr Gahrlel Porto 

588 



THE 


LARYNGOSCOPE. 

VOL LXV AUGUST, 19B6 No 8 


REFLUX ESOPHAGITIS* 

G Dbklb Taylor, M D , 
Jacksonville, Fla. 


Until recent times, little attention has been ffiven to an in- 
flamnmtory condition of the lower portion of tlie esophagus, 
now designated reflux or peptic esophagitis The otolaryn¬ 
gologist has been well versed in the diagnosis and treatment 
of chemical bums and resultant stenotic lesions of the esopha¬ 
gus but has manifested less familiarity with other etiologic 
factors of esophagitis 


Winkelstein,” in 1986, described a "new clinical entity,” 
which he named peptic esBphagitis Noting a relationship be¬ 
tween acute esophagitis and peptic ulcer of the stomach and 
duodenum, he ascribed the inflammation of the esophagus in 
such cases to the action of pepsin and hydrochloric acid on a 
susceptible mucosa. There is a high degree of susceptibility of 
the nonresistant squamous mucosa of the esophagus to pro¬ 
longed contact with gastric and mtestinal secretions Other 
causes of peptic esophagitis are regurgitation accompanying 
vomiting, and reflux of gastric contents because of some im¬ 
pairment of the sphincter-Iike action of the cardioesophageal 
junction associated with sliding hiatal hernia or the surgical 
excision of the cardiac sphincter The term reflux esophagitis 
introduced hy Allison,' accurately descnbes this entity, also 
it seems preferable to peptic esophagitis, because peptic 
carries the connotation of association with ulcer of tlie stom¬ 
ach and duodenum 


"* CandlCotn Tlieilg at the Fifty Ninth Annual Meetlntr of 
Otoloclcal Soelety Inc.. 

l^ole Thie ma. received In Laryn.oacope Office and accented for 
uuiicatJon Januer} 30 I8B5 
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TAYLOR REFLUX ESOPHAGITIS 


Esophagitis IS the lesion most frequently encountered m the 
esophagusnevertheless, it has not received the attention it 
deserves in medical literature From a clmical standpoint, 
the esophagus has remained shrouded in mystery In the 
opinion of Vinson,^® the gastroenterologist has been too prone 
to consider the esophagus outside his diagnostic domain, and 
the otolai-yngologist too frequently has limited his study of 
this oi’gan to inspection through an esophagoscope In addi¬ 
tion, there has been a tendency to peimit the roentgenologist 
to rule out orgamc disease of the esophagus, and diagnostic 
esophagoscopy has been a neglected proceduie” Recently, 
howevei, the literatuie has reflected increasing interest in 
this organ 

The pui-pose of this presentation is to discuss the subject 
of reflux esophagitis Avith regal d to anatomy and physiology, 
pathology, symptoms, diagnosis, etiology as illustrated by 
specific cases, and treatment Study of tins disease:^nd 
perience in dealing with its manifestations, as demonstrated 
by the cases reported, indicate the importance of cieating an 
awareness of this entity, for it nppears to be more prevalent 
than IS geneially realized 

ANATOMY 

Of Greek derivation, the tenn esophagus means to carrv 
food, a definition which explains the mam function of the 
musculomembranous tube extending from the lowei border 
of the pharynx to the stomach This tube originates at the 
level of the lower border of the cricoid cartilage opposite the 
sixth cemcal vertebra and enters the stomach and the abdo¬ 
men at the level of the tenth thoiacic vertebra The average 
length of the adult esophagus is 10 inches The respectne 
layers of the esophagus from within out are the mucosa, 
lamina propna mucosae, muscular is mucosae, submucosa, 
musculans propria, and adventitia The mucous membrane 
lining IS made up of stratified squamous epithelium Food 
passes through the esophagus with great rapidity There is no 
need here for an absorptive or digestive role ■*'’ The lining epi¬ 
thelium's mam function is that of a protective coating Since 
no absorption occurs, there is little need for Ijmiphatic tissue 
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to filter any tissue fluid Small amounts of lymphatic tissue 
are present, however, in areas where ducts or glands pass 
through the lamina propna.^* The transition from the strati¬ 
fied squamous epithelium to the gastric epithelium is histologi 
cally abrupt,” 

There are two types of esophageal glands the deep or true 
esophageal mucous glands have a sparse and uneven distribu¬ 
tion over the length of the esophagus There are seldom more 
than 200 mucous glands in the human esophagus, and about 
two-thirds of these occur in the upper half “ These glands lie 
in the submucosa, and each has a single secretory duct lined 
with stratified squamous epithelium The superficial or eso¬ 
phageal cardiac glands lie in the mucosa They are morpho¬ 
logically similar to gastric cardiac glands Most of these are 
concentrated between the level of the cncoid cartilage and 
the fifth tracheal ring and the distal few millimeters of the 
esophagus Palmer” believed that the histologic similarity of 
the normal esophageal cardiac glands to the gastric cardiac 
glands accounts for some confusion in the literature regard¬ 
ing the diagnosis of heterotopic gastric mucosa in the esopha¬ 
gus In his opinion, the diagnosis of the abnormal state must 
depend on the identification of both gastric panetal and chief 
cells in the tissue questioned 

The muscularis propna consists of an outer longitudinal 
layer and an inner arcular layer It is composed of both 
smooth and striated muscle. The latter extends down to the 
middle of the esophagus the remaining portion is made up 
of smooth muscle fibers 

The nerve supply is derived from the sympathetic and para 
sympathetic nervous system. The sympathetic fibers are sup- 
iflied through the cervical and thoracic parts of the sympa¬ 
thetic chain, and the parasympathetic fibers are supplied 
through the vagus and recurrent laryngeal nerves The intnn 
sic nerve plexus of Meissner and that of Auerbach are present 
in the esophagus, the former m the submucosal layer and the 
atter between the inner and outer muscle layers 

Terminal Portion of the Esophoffiis—A review of the 
literature indicates wide diversity of opinion regarding the 
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anatomy and physiology of the terminal poition of the esopha¬ 
gus There is also disagreement as to the presence of a true 
sphincter at the gastroesophageal junction 

In the cadaver the gastroesophageal junction lies opposite 
the tenth or eleventh cei*vical verfebra During life its position 
IS variable because of the excursions of noi-mal diapliragmatic 
movements 

The diaphragm is a muscular sheet composed of fibers ra¬ 
diating from the lower border of the thorax and from the 
upper lumbar vertebrae toward a central tendinous area 
These muscle fibers are grouped into tliiee portions according 
to then origin the stenial, costal, and lumbar The two crura 
which fonn the hiatus for the esophagus arise from the lum¬ 
bar portion Behind the posterior margin of the central ten¬ 
don, the crural fibers diverge to suiiound in a sphincter-hke 
manner the hiatus for the esophagus Mosher=° demonstrated 
that the an tenor or nght crus is thin and may be membra¬ 
nous The postenoi cnis is stui dy, it makes a prominent crease 
on the posterior suiTace of the esophagus and notches its left 
boi del In his opinion the fonn of the crural sling varies and 
with it the fonn of the tenmnal portion of the esophagus 
He divided this portion of the esophagus into a vertical and 
horizontal ann This division is due to a twist of the esopha¬ 
gus on itself from right to left at the cniia of the diaphragm 
This author observed a close relationship betrveen the lower 
segment of the esophagus and the liver and believed the latter 
responsible for the shape of the lower end of the esophagus 


Palmer” noted that the esophagogastric junction lies im¬ 
mediately anterior to the medial border of the spleen RIosher-’ 
stated that the honzontal arm of the teiminal portion of the 
esophagus is imprisoned between the posterior crus and the 
posterior surface of the liver in front The anterioi crus 
comes in between the liver and the honzontal arm in front 
He concluded that to and fro movements of the hvei ivill open 
and close the horizontal portion of the lower part of the 
esophagus and that its patency is controlled by the position of 
the hvei It a\ as his belief that the teimrinal portion of the 
esophagus is closed during the resting state because of the 
pressure in the crural canal, the pressure of the deep Acrtica! 
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the crus splits here to foi-m the hiatus Pressuie from below 
at this point splits the fibeis to mciease the size of the open¬ 
ing When the right cius of the diapliragm contracts, it com- 
pi esses the walls of the esophagus from side to side and pulls 
dowTi and inci eases the angulation of the esophagus, both 
fiom befoie backward and from side to side It is dunng in- 
spiiation when the suction pressure in the chest would tend 
to diaw the gastiic contents into the esophagus that the crus 
of the diaphragm contracts and pi events this reflux In addi¬ 
tion to making these observations, this author concluded that 
no intemal spliincter can be demonstrated He believed that 
there is an intrinsic mechanism winch contnbutes to conti¬ 
nence Part of this meclianism is the oblique line of entry of 
the esophagus into the stomach and conti action of the circu- 
lai muscle fibeis of the esophagus and the oblique fibers of the 
stomach Cai*ver and Sealy>® believed that the contiaction of 
these muscles produces a puise-stiing action They suggested 
that an in the cardia produces a piessuie effect which tends 
to collapse the esopliagus and increase the esophagocardiac 
angle 

Leiche-’ studied in cadavers the closing mechanism betw'een 
the stomach and esophagus whicli he believed had been active 
in a phase of legairgitation of stomach contents at the time of 
death. He concluded that there is a double closing mechanism 
between the stomach and esophagus The structures involved 
in tins mechanism were consideied by him as a unit which he 
labeled "the gastroesophageal segment of expulsion ” This 
unit consists of (1) the plirenoesophageal elastic membrane, 
(2) the ampulla, (S) the infeiior esophageal splnncter, (i) 
the gastroesophageal vestibule, and (5) the constrictor 
cardiae 

The phienoesophageal elastic membrane originates from 
the fascia of the diaphragm, enters both muscle layers at the 
lowei end of the esophagus and tenmnates m the inferior 
esophageal sphincter above the diaphragm There is a de¬ 
scending portion wdiich covers the subhiatal fat ring This 
membrane maintains proper relationship between the esopha¬ 
gus, the diaphragm, and the stomach It restrains excessive 
shortening of the esophagus duiing the contrachon of the 
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longitudinal muscle layer and serves as a baiTier against in¬ 
tra-abdominal pressure. Lerche” believed that tlie esophagus 
terminates above the hiatus of the diaphragm m the ampulla, 
the lower end of which is always closed by the inferior eso¬ 
phageal sphincter, which is always m tonic contraction except 
during the passage of contents The ampulla is a dilatation of 
the lower portion of the esophagus whicli is only discernible 
after food has been introduced He described it as 1 B to 2 
cm in length and varying in shape with the state of contrac¬ 
tion of its musculature 

The inferior esophageal splilncter, according to this author, 
15 a circumscribed thickening of the muscular wall above the 
hiatus of the diaphragm This spluncter is always closed in 
tonic contraction, and in his opinion it is the only closure be¬ 
tween the negative pressure of the esophagus and the positive 
pressure in the stomach In a large number of the specimens 
this was 1 to 2 cm above the diaphragmatic hiatus The 
thickness of the muscle varied greatly, in many specimens 
fwm 8 to 6 mm In a few cases there nas no difference in 
thickness of the muscle nail here and elsenhere in the esopha 
gus He concluded that the thickness depends upon the state 
of contraction of the muscle 

The gastroesophageal vestibule is a dilatation between the 
inferior esophageal sphincter above and the constnctor car- 
diae below The constrictor cardiac consists of a right and 
left sling of muscle fibers which form a circulai muscle ring 
dunng contraction 

Lerche” described the passage of food from the terminal 
end of the esophagus to the stomach as follows after the 
bolus enters the ampulla, tlie esophageal splilncter opens me¬ 
chanically or reflexly to the peristaltic pressure above the 
ampulla The inferior esophageal sphincter then contracts 
APd forces the bolus into the gastroesophageal vestibule 
When the latter is filled the inferior esophageal sphincter 
closes, and the constnctor cardiac opens as the vestibule 
Bhortens by contraction of the deep longitudinal muscle layer 
which pulls it to the sphincter Tlie contents are then intro¬ 
duced into the stomach through the onfice of the constnctor 
cardiae He believed that the constnctor cardiae functions as 
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an adjustable mouthpiece winch contiols the piessure in the 
vestibule and the passage of swallowed mateiial of varjnng 
consistency Aftei the expulsion of the contents, the constiic- 
toi caidiae piojects into the stomach, and the gastroesopha¬ 
geal vestibule extends with it The constrictoi cardiae relaxes, 
and the mucosa of the vestibule everts into the stomach (see 
Fig 2) 



FIr 2 The gnstroesophaRenl s< gment of cxpulilon as described bl 
Ltrcho Redrawn from Palmer ’• 


Templeton^^ stated that loentgenologic obseivations on man 
indicate the piesence of both a sphincter mheient in the walls 
of the lower poition of the esophagus and a pinchcock action 
which plays a part in closing the terminal portion of the 
esophagus 

PATHOLOGY 

Earlj acute ulcerative esophagitis is manifest in the 
esophagus bj patchy superficial erosion, surface exudate, and 
hyperemia of the involved portions with or without petechiae 
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The distal portion is nfTected in almost all cases, and m ap 
proximately tivo tliirds this segment alone is involved “ Small 
oval erosions are distiibuted in longitudinal stieaks Bartels,’ 
m 1936, found evidence of ulcerative esophagitis m 82 of 
6,000 fresh and preserved esophageal specimens an incidence 
of 0 013 per cent In all of these specimens the esophagus v as 
dilated, especially the lower third 

The incidence of esophagitis in the esophageal specimens of 
3,032 necropsies, avamined by Butt and Vinson" in 1936 was 
7 02 per cent In 76 6 per cent of the 213 cases of esophagitis 
In this senes the lesions were of the acute ulcerative type 
There was a denuding of tho lining epithelium The inflam 
matory reaction, varying from mild to severe, involved the 
submucosa and both lajers of muscle Polymorphonuclear 
leukocytes predominated Hemorrhage was evident m the 
vanous layers The mucous glands weie inflamed, and the 
ducts blocked and dilated Vessels dilated and engorged with 
erythrocytes uere present in the submucosa A ruptured ves 
sel occasionally was seen in the lumen of the esophagus, and 
thrombosed vessels and lymphatic vessels filled nith. leuko¬ 
cytes nere also observed occasionally A subacute process 
manifest by a denuding of tlie epithehal layer and an infil 
trabon with leukocytes was observed in 31, or 14 6 per cent, 
of the cases Beginning fibroblastic proliferation was pres¬ 
ent In 14, or 6 6 per cent of tlie cases a clironic process was 
indicated by replacement of most of the musculans mucosae 
and submneosa with fibrous tissue The thickness of the sub- 
epithelial connective tissue was appreciably increased These 
authors believed the areas of fibrosis represented the result 
of repeated attacks of esophagitis with healing Accompany¬ 
ing the increased fibresis was a diminished blood suppb' to 
the mucous membrane, which decreased tlie normal resistance 
of this tissue. Tills change in their opimon, prebably facili¬ 
tated recurrent attacks of esophagitis 

fnflaimnstory change may penetrate the walls of the 
esophagus deeply enough to produce a stricture of this organ 
with resultant dysphagia within a month or two of the tune 
of the onset of the inflammatory process *' The progressive 
course of an untreated acute ulcerative esophagitis is chronic 
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ulceiation, fibrosis, and benign stricture formation*®*'”*-''' 
36 3- .18 jjj stomach and duodenum, this course may be 
complicated by bleeding or perforation 

SYMPTOMS 

The symptoms of leflux esophagitis vaiy fiom bizarre 
thoracic pain to pronounced dysphagia and hemorrhage In a 
patient of the psychoneuiotic type, probably too often the 
early s 3 anptoms are considered functional in natuie and are 
disiegaided by the physician Butt and Vinson® noted definite 
clinical symptoms in only 10 3 per cent of 213 patients Sub- 
sternal burning and pain, hematemesis, and dysphagia were 
the most common symptoms in then senes, and obstiuction 
was a late symptom Sjanptoms listed by Carvei and Seal}’® 
weie substemal pain, nausea, regurgitation, vomiting, dys¬ 
phagia, aphagia, hematemesis, and melena Chaiacteiistically, 
they observed, these symptoms occui either alone oi in var¬ 
ious combinations according to the stage of the disease The 
earliest symptom is usually substemal pain, often desciibed 
as "heartbura,” winch at first is tiansient and promptly re¬ 
lieved by ingestion of bland food or antacids The pam in¬ 
creases in seventy as the disease progresses and may persist 
for several hours aftei meals without relief after the swal¬ 
lowing of antacids or bland food It may radiate to the head, 
neck, 01 back, or down the arm as in acute coronary insuffi¬ 
ciency These authors explained the radiation of the pain on 
the basis of the sjmpathetic and parasympathetic innerva¬ 
tion of the esophagus, which is ceiwical, thoracic, and vagal 
m oiigin and similar to the inneiwation of the heart As the 
disease progresses, dysphagia results from muscle spasm and 
edema Later ulceration occurs, resulting in fibrosis, cicatn- 
cial stenosis, and shortening of the esophagus 

Loss of \veiglit and anemia are frequently associated find¬ 
ings Patients dread swallowing so much that they refuse to 
eat, or soon find they can take only a liquid diet, for to ingest 
solid food IS to risk complete obstruction Reguigitation of 
saliva, especially before arising in the mormng, is a distress¬ 
ing svTnptom Also, in almost all cases occult blood is demon¬ 
strable in the stool, wnth severe hematemesis and melena oc¬ 
curring m about 10 per cent of the cases * 
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DIAGNOSIS 

Tlie diagnosis of reflux esophagitis depends first on the 
recognition of the symptoms Vague sjTnptoms of fulness in 
the chest and choking sensations associated with retrosternal 
burmng deserve prompt evaluation and should not be discarded 
as functional complaints. A carefully taken history should 
be followed by Roentgen examination of the gastrointeshnal 
tract. The differential diagnosis should exclude angina pec¬ 
toris, cholecystitis, peptic ulcer of the stomach or duodenum, 
carcinoma of the esophagus, true cardiospasm, and peptic ul 
ceration of the thoracic stomach * The roentgenologist should 
be informed of the history and of the possibilities of reflux 
esophagitis when the patient is referred to him He then maj 
look carefuly for evidence of sliding hernia, gastric reflux, or 
other abnormalities of the lower portion of the esophagus 

The sphincterlc action of the cardia prevents regurgitation 
of banum into the esophagus when the normal subject lies in 
the Trendelenburg position Regurgitation of barium from 
the cardia into the esophagus occurs in subjects suffering 
from cardioesophageal reflux The regurgitation may fill only 
the lower end of the esophagus or may fill the esophagus as 
far as the mouth ” Samuel *' advised a careful search for 
signs of reflux esophagitis in patients showing cardioesopha 
saal reflux, for it does not occur in all such patients Other 
Roentgen findings in reflux esophagitis are spasm of the 
esophagus, irregulanty of the mucosal contours, and stenosis 
An ulcer crater niche may be demonstrated in peptic ulcer of 
the esophagus secondary to reflux esophagitis Care should be 
exercised in differentiating esophageal carcinoma from reflux 
esophagitis 

Hiatal hernia with or without spasm or stricture above is 
the moat common Roentgen finding in this disease * The 
fR>entgen diagnosis of hiatal hernia and shortened esophagus 
is important. Dawson” described the difficulty in differentiat 
^g an epiphrenic ampulla from a hiatal hernia A positive 
Roentgen diagnosis of hiatal hernia should not be made unless 

is demonstrated that reflux and filling of the hiatal hernia 
are spontaneous from a banum filled stomach His method 
i* to fill the stomach with barium with the patient in the erect 
position and then to tilt the patient into the Trendelenburg 
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position to pioduce leflux of baiium into the hiatal hernia 
Should this piocedure fail to demonstiate a hiatal hernia, the 
patient stands in the eiect lateral position and bends to touch 
his toes If the hiatus is incompetent, a hiatal hernia of the 
stomach will bulge above the diaphiagm 

Esophagoscopy should be performed in patients with Roent¬ 
gen evidence of esophagitis The peisistence of esophageal 
symptoms in the absence of positive Roentgen findings sbll 
lequues esophagoscopic examination Caicinoma must be dif- 
feientiated fiom stiictuie formation in the late stages of re¬ 
flux esophagitis Repeated esophagoscopies and biopsies are 
necessary in suspicious cases The specimen foi biopsy should 
be taken fiom the deep layers of the esophagus The esopha¬ 
goscopic findings vary with the stage of the disease In acute 
leflux esophagptis, the mucosa is diffusely edematous and in¬ 
flamed Small ulceis with whitish exudate may be present, the 
exudate is leadily stripped off, leaving a bleeding surface 
There may be a discrete ulcer with an inflammatory reaction 
Spasm of the esophagus may or may not be present in the 
eaily stages In latei stages stricture foimation occurs with 
pronounced naiTowung of the lumen The mucosa is usually 
friable and bleeds easily with manipulation The presence of 
a sliortened esophagus with a hiatal henna may be estab¬ 
lished This condition is usually accompanied by an incom¬ 
petent caidia, which facilitates the entrance of the esopha- 
goscope into the stomach The usual narrowing and bending 
of the low’^ei portion of the esophagus are absent in cases of 
this type 


ETIOLOGY 

Regui gitation of gastiic contents in infants is a normal 
occunence The muscles of the diaphragm strengthen with 
age and contribute to the nonnal function of the closing mech¬ 
anism of the cardioesophageal function In a studv of ^10 
autopsies in infants, Gruenwald and Maish'' noted evidence 
of acute esophagitis usually with ulceration m one out of 
cvei*y SIX infants The most common localization of esophageal 
ulcers w as just above the cardia Inflammation ended abruptly 
where gastric mucosa began These authors believed that ob- 
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stetric complications and seveie asplijocia piedispose an in¬ 
fant to esophagitis Five of six Infants with kemicterus had 
esophagitis Perforation of an esophageal ulcer into the pleu 
ral cavity occurred m two cases They suggested that tn 
many of tlie cases tlie lesions were “shock lesions ” Anovia 
and severe dehydration with resultant hemoconcentration were 
the suggested causes of shock. Vomiting occuii'ed in 34 of 
the B2 cases in the aeries, and tlie vomitus contained blood in 
17 The diagnosis of esophagitis is strongly suggested when 
an infapt i omits blood 

Beaconsfield' noted that spasm and fibrosis of the circulai 
muscle fibers produce stenosis, while spasm oi fibrosis of the 
longitudinal muscle fibers shortens tlie esophagus The short¬ 
ening of the esophagus impairs the function of tlie cardiac 
sphincter He described a vicious cycle of inflammation, fibro¬ 
sis, constriction, and contraction producing stiicture and 
shortening of the esopliagus drawing up the stomach into the 
thoraac cavity and increasing the size of the hiatal hernia 
which in turn favors the regurgitation of the gastric contents 
into the esophagus. 

Most authors mention a close relationship between esoph 
agitis and other diseases of the gastrointestinal tiact espe 
cially those in which there is frequent vomiting or regurgita¬ 
tion of gastric secretions 

Bartels' reported gastric contents in all of his cases of 
ulcerative esophagitis, and the flow between the stomacli and 
the esophagus was uninterrupted He observed no ulceration 
in cases in which the esophagus was firm with normal folding 
rugae present 

Mechanical factors of stretching and the act of regurgita¬ 
tion may cause small breaks in the esophageal mucosa which, 
when bathed by gastric secretion, tend to produce congestion 
and erosion of the membrane ” 

Selye“ was able to produce hemorrhagic esophagitis by h 
Eating the pylorus in animals thus showing that prolonged 
contact between esophageal mucosa and gastric juice resulted 
in Inflammation 

Also by animal experimentation, Ferguson and his associ- 
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ates**^ demonstrated that contact of gastnc jmce with esoph¬ 
ageal mucosa had a devastating effect It was much less dam¬ 
aging on intestinal mucosa Perfusion of a cat's esophagus 
■with canine gastric juice resulted in a perforation of the 
esophagus in 19 minutes in one animal The lower third of 
the esophagus was always most severely damaged Hydro¬ 
chloric acid alone m a similar concentration to that m gastnc 
juice had a mild effect on the esophagus. When bile and pan¬ 
creatic secretion were added to the gastiic juice being applied, 
little damage occurred to the esophagus These investigators 
concluded that peptic activity is the important factor and that 
prevention and treatment of ulcerative esophagitis should be 
directed toward preventing reflux of gastric juice into the 
esophagus 

The roentgenologist frequently sees Roentgen evidence of 
a reflux of barium from the stomach to the esophagus in the 
normal person In summarizing a renew of the literature on 
regurgitation, Butt and Vinson® concluded that the strongest 
e'vidence favors the theory that regurgitation of gastric con¬ 
tent into the esophagus occurs as a normal process in a high 
percentage of cases It was their opinion that the esophageal 
mucosa is a well protected membrane Mucus secreted by the 
esophageal, nasal and pharyngeal glands forms a continuous 
blanket protecting the membrane lining of the esophagus 
'They concluded that it is only when tliere is an inadequate 
amount of mucus present or when the membrane is injured 
in some way that the regurgitated gastnc juice plays an im¬ 
portant role in the production of ulcerative esophagitis 

Indwelling feeding and suction tubes may be an etiologic 
factor in reflux esophagitis Trauma to the esophageal mucosa 
by these tubes may make it more susceptible to the reflux of 
gastric juice The indwelling tube may sti'aighten partially 
the kinking of the lower portion of the esophagus and encour¬ 
age the gastnc reflux Benedict and Gillespie® suggested that 
patients requiring prolonged intubation are those more hkelv 
to vomit and have gastnc reflux with or without the indwell¬ 
ing tube The danger of peptic digestion with indwelling 
stomach tubes is particularly high m patients suffering from 
piolonged debility^ or unconsciousness” In 20 per cent of 
the cases reported by' Butt and Vinson" there was associated 
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peptic ulcer of the stomach or duodenum, and in lialf of these 
cases the patient had vomited or had had gastric contents 
removed by tube or botli 

Postoperattve Refltix Esophagttts —^Thvo cases are described 
which illustrate the occurrence of reflu\ esophagitis following 
cholecystectoraj In Case 1 an indwelling tube and vomiting 
postoperatively were factors, and in Case 2 reflux of gastric 
content was among the suggested etiologic factors 



^ ^ ^ white woman aged 6-1 complaining of dysphagia was 

'>y Internist on Dec 11 195J For several months prior to chol 
p^tectomy on the precedfng August 16 recurrent episode* of upper ab- 
diBcomfort associated with nauseo and occasional vomiting had 
in severity There was Hoentgen evidence preoperatlvely of 
j- ^ •tones In the gallbladder but the esophagus and stomach were 
l^»PPearance. For four days after uneventful cholecystectomy a 
place On the fourth postoperative day severe and 
vomiting occurred and continued Intermittently for three 
eeit*. Following discharge from the hospital on the forty-sixth post 
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operative day, the patient was seen at home bj her physician on se\eral 
occasions because of recurrent simptoms of esophageal spasm manifested 
by a stoppage of food at the manubrial level She experienced frequent 
regurgitation of food and liquids and complained of suhsternal pain radl 
atlng to the neck and back A barium shallow on September 18 demon 
strated a normal appearing esophagus but on November 22 a second 
examination b^ barium swallow gave e\idence of narrowing and Irregu 
larlty of the lower tv o thirds of the esophagus (see Fig 3) Gastric 
analysis before and after administration of histamine demonstrated gas 
trie acidity to be within normal limits 



Pig 4 Case 1—Roentgenogram showing ad\anced esophageal narrowing 
on March 2C 1954 10 months later 


On esophagoscopj one veek after the patient first consulted 
mucosa of the esophagus had an edematous appearance throughout wm 
retained greenisli secretions present in the upper portion At a ° 
cm from the upper alteolus the esophagus narrowed markedly, and m 
\orj red, acutely inflamed tissue bled easily upon manipulation in 
diagnosis was acute esophagitis The report on the histopathologic exam 
nation of the specimen taken for biopsy was a granulomatous inuamm 
tory process with necrotic tissue 

For six weeks thereafter it vas possible to pass a No 16 French 
dilator although dilatation vas especlallj difficult because of pain nau 
and apprehension On March 6, 1953, it became necessary to » 

gastrostomy, and retrograde dilatations were carried out -j,' 

when the gastrostomy was closed At the time of closure a No 38 
Tucker retrograde dilator was in use and dilatations from above we 
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easily carried out with a No 24 French Horst dilator Dilatations with 
the Horst dilator were continued ontll September Gradual narrowing of 
the esophagus then recurred \Vheii It was possible to use onlj a No 16 
French Hurst dilator dilatation over a string was begun and Is still being 
continued with the Hurst dilator being used Intermittently There have 
been 84 dilatations to date and a No 27 French dilator la now employed 

On March 23 19M csophagoscopy was repeated The upper i>ort!on of 
the esophagus appeared normal Thirty centimeters from the upper al 
Teolus the esophagus narrowed markedly the mucous membrane was 
greatly Inflamed and upon manipulation bled easIU Roentgen exnmlna 
Uon three days later demonstrate a slightly dilated upper iwrtlon of the 
esophagus with tapering at the leyel of the seventh and eighth dorsal 
vertebrae and stricture formation at the ninth dorsal vertebra (see 
Fig. 4) This area appeared to be seven Inches In length There was a 
lack of perisUlsia throughout the lower half of the esophagus 

Comment. —This case illustrates an acute refluK esophagitis 
progressing through the chronic pliase to stricture formation 
apparently due to severe vomiting following surgery The 
persistence of the activity for two years is noteworthy Dila¬ 
tation over the string until recently has been very painful 
with pain radiating to the back and neck, and has frequently 
been followed by slight bleeding The persistent activity prob¬ 
ably has been due to continued reflux of gastric juice into 
the acutely inflamed esophagus The patient has been most 
resistant to any suggestion of possible surgery to alleviate 
this problem At present the dilatations are at montlily inter¬ 
vals with a No 27 French dilator, and she is having less diffi¬ 
culty with swallowing than at any time in the past I believe 
the condition will soon be stabilized In my opinion too fre¬ 
quent dilatations are contraindicated in this type of case The 
local trauma and spasm incident to dilating a tight stricture 
lead to increased stricture formation caused by persistent 
inflammation 

, ^ F* McM^ a. white man ased 58 referred by an Internist on 

apm 195 J complained al drspbaala following cholecyateotomy per 
Beven weeks previously Food seemed to lodge In the cervical 
* 1 ?*^ the esophagus Pain radiated to the back and to the right side 
nf T® when he attempted to swallow solid food There was a history 
indigestion and flatulence since boyhood with a tendency 
orinany years to *^Bwell up IDto a poisoned pnp Since 1947 there had 
repeated episodes of ^n In the right upper (luadrant of the abdo- 
relating to the back on the right side. A Roentgen study of the 
tract In 1948 yielded no evidence of abnormality except 
a sught spasm of the duodenum Just distal to the cap and several small 
•tones in the gallbladder 

^te episode In March 1951 cholecystectomy was per 
twA ® gallbladder showed chronic cholecyirtJtis with cholelithiasis 

•f^Jj^cuU were removed. Other than slight vomiting on four OC' 
the postoperative course was normal No feeding tube was 



606 


TAYLOR REFLUX ESOPHAGITIS 


passed Three weeks postoperatl^ely, the patient could swallow nothing 
but liquids and complained of inabilftj to swallow properly since the op¬ 
eration A fusiform narrowing of the lower third of the esophagus for 
some five inches with the lumen reduced to 4 or 5 mm in width was 
demonstrated by barium swallow Consenatl\e treatment consisted of 
antacids, liquid and soft diet, and oll've oil taken before meals. On gastric 
analysis before and after administration of histamine, gastric acidity was 
within normal limits 

Esophagoscop} on April 28 the da> after the patient first consulted 
me, disclosed a whitish membrane approximately 30 cm, from the 
incisor teeth It extended along the right lateral wall and could be 
stripped off easily The surface was acutel} Inflamed and bled easily 
Distal to this area the esophagus was mark^ly narrowed and Inflamed 



riK 5 Cast 2—RoontKoiiofniim Bhowinp: conHtnnt narrow Ing of the lower 
portion of the esopliaguo with Ullntnilon aho\t on tfarch 2C i?5- 


but there was no e'idence of neoplasm The diagnosis was acute ^ 
gJtls Iillcroscopic examination of the specimen remoiod for nioj^ 
showed the tissue to be mojtl> necrotic witli ntr cellular 
remaining Ail of tlie fields were filled with polymorphonuclear i 
cjtcs, degenerated cellular debris and liemorrliage 

Tho patient Improtcd temporarily on an ulcer diet and 
but djsphagin soon became incrcnslngl> set ere, with substernal imm 
persisting On May 'i, osopbagoscopy yyas repeated the Inflamm 
action was as preylonsly, and there was increased narrowing oi 
lumen of tlic esophagus 
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At Dake Hospital Durham N trhcre the Internist then referred the 
patient the flndiDga on esophncoscopy were similar and the diagnosis 
was nonspecific severe postoporatlvo caophaglUs Following gastrostomy 
performed there on May 19 he returned to my care for retrograde dllata 
tlona which were begun on July 10 with a No 3*1 French Tucker dilator 
and continued weekly In August a No 40 French rctrogrado dilator was 
passed with ease Dilatation with n Hurst dilator was begun In the third 
week and continued until a No 30 French dilator could be used with 
ease In September retrograde dilatations were discontinued and he 
swallowed a No 30 French Hural dllotor dally himself In October 
dilatation with a No 40 Ftenoh Hurst dilator was carried out with 
ease, and he used this dilator himself without dllDculty 

At esophagoscopy on October 27 tho distal portion of the esophagus 
still appeared narrow and Inflamed wlUi the underlying surface bleeding 
easily when the whitish exudate woa stripped off There was mucli less 
dj^hagla however with the patient himself using the No 40 FS^nch 
dilator every 48 to 72 hours without difficulty The gastrostomy was 
closed on Dumber 17 Roentgen examination on March 2C 1962 showed 
the constant narrowing of the lower portion of the esophagus with dlla 
Utlon above (see Fig 6) 

iloro than three years have elapsed since the patient first came under 
?n aud be now experiences no dysphagia. He carries out 

dilatation himself with a No 40 French dilator at montliJj Intervals or 
Whenever he notices any Indication of recurrent dysphagia. 

Comvient —Tlie rapid onset of acute reflux esophagitis and 
stricture formation in this postoperatne case in the absence 
of an indwelling tube or excessive vomiting is of interest. The 
possibility of esophagitis secondary to the spread of infection 
by the lymphatic route is suggested Relaxation of the cardio- 
raophageal onfice at the time of cholecystectomy with bathing 
of the lower portion of the esophagus with gastric juice is 
another possibility In 23 4 per cent of the cases of acute 
ulcerative esophagitis reported by Butt and Vinson' chronic 
cholecystic disease was present and in 74 6 per cent the eaoph 
agitis occuried following operation Fift>-two of Bartels’ 82 
oases were observed following operation ’ 

Hefiux EsophagiUs Associated with Duodenal Ulcei - 

Winhelstein, Wolf, Som, and Marshak" reported a series of 
0 cases of reflux esophagitis The patients presented a long 
lustory of duodenal or gastric nicer with a more recent and 
nef history of esophageal symptoms consiahng of dysphagia, 
regurgitation substernai pain, and loss of weight. 
T8 P®*" oent of them had a duodenal ulcer simultaneously 
here were 19 men and one woman in the senes Fourteen 
^ere over 60 years of age These authors suggested that the 
E»stric reflux into the esophagus might result from the hyper 
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secretion associated with the duodenal ulcei or from an un¬ 
explained deciease in the tone of the cardiac sphincter Noting 
the high incidence of their cases in eldeily pei'sons, thej' pro¬ 
posed that a distuibance in the ciiculatoiy state of the mucosa 
01 a loss of the mucous baniei might be an etiologic factor 
Complications noted by them weie esophageal stenosis, heraor- 
ihage and perforation Stenosis was the most common com 
plication, occur! mg in nine cases They suggested that in- 
flammatoiy swelling, spasm, and fibious stiicture play a part 
m the foimation of the stenosis and that fibious stenosing 
esophagitis occuis in the late stages of the seveie cases In 
a senes of 60 cases of benign stiictuie of the esophagus asso¬ 
ciated with lefiux esopliagitis, Benedict and Sweet' noted 20 
cases in which duodenal ulcei was piesent 

Wangensteen and Leven.'^ m 1939, peifonned a gastnc 
lesection foi massive hemoiihage fiom a duodenal ulcer on 
a patient who had a Instoiy of esophagitis She had had fre¬ 
quent esophageal dilatations ovei a peiiod of foui yeais pre¬ 
viously Following this opeiation, howevei, esophageal dila¬ 
tations weie no longei lequiied Five other patients present¬ 
ing clinical evidence of esophagitis, esophageal stiicture, or 
botli, obtained lelief of esophageal obstruction following gas- 
tiic lesection Believing that esophagitis is piobably a mani¬ 
festation of ulcei disease, these authors suggested that the 
esophagus doubtless would leplace the duodenum as the most 
common site foi ulceis if it leceived all of the gastiic juice 
as does the duodenum 

Benedict and Gillespie® believed that the ulcei diathesis pre¬ 
disposes to the development of esophageal stenosis bv virtue 
of the increased secretion of gastric juice and greater haWih 
of gastric reflux even in the absence of pyloric stenosis The> 
suggested that the ulcer patient might have changes 
mucosa of the lowei portion of the esophagus which make i 
less resistant to acid peptic action In 19 of 60 patients wi 
leflux esophagitis wnth complications subjected to Eurger\. 
Swmet, Robbins, Gephart and Wilkins*® found evidence o u 
ceration in the duodenum 

Case 3 F D C a -whUe man aged 33 was referred an Internist on 
Aug an ItoO He complained of d'sphagla substernal distress 
sensation of food stoppage under the lower third of the sternum, si 
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toms noticed for several weeks Seveml months proUouslj he related 
while eating chicken he had experienced a feeling of obstruction In tlie 
upper third of the esophagus followed hr vomiting with no further dlffl 
culty in swallowing TTiere had been two similar episodes In the past 
sevoml weeks. Roentgen examination on Angust 21 had demonstrated an 
area of constant narrowing In the mid jiortlon of the esophagus for a 
distance of about 4 cm charncterltcd bv smooth margins except for a 
1x2 mm. projection of barlnm on the posterior aspect of the esophagus 
(see Fig. 6) The majrimum dilatation In this area was approxlmalelf 8 
mm. The duodenal cap showed persistent deformity Interpretation at that 
time was esophagitis possibly ac'ompnnlcd b> ulceration ond an active 
chronic duodenal ulcer 



3—noenttrenogram sbowinc IrreaiJlarltr of th® lower half of 
®*oph*aui and actlv® chronic duodenal ulcer on Auff 21 1160 


The patient stated that the present Illness dated back 20 years In 1941 
fr.*5rl ulcer had been diagnosed at Peter Bent Brigham Hospital 

nil Ue reported frequent bouts of nausea and vomiting and Ire^ 

Quent episodes of epigastric pain relieved by feedings Always a high 
person he had worked bard and had bad long honrs In March 
in u. experienced severe attacks of epigastric pain with nausea 

and hemorrhage from the duodenal ulcer Nevertheless despite 
me Roentgen flndings of August 21 when he consulted mo a week later 
os reinaed esophagoscopy 

months later he experienced five bouts of severe hemorrhage 
irom the dcodenal ulcer On November 3 Roentgenograms showed a non 





610 


TAYLOK KEFLXJX ESOPHAGITIS 


obstructing duodenal ulcer and a small esophageal hiatal hernia appar 
enth accompanied bj shortening of the esophagus The deformitj- of the 
duodenal cap nas more pronounced than on the previous examination 

The patient consulted me on Jan 30, 1952, again complaining of in 
ability to swallow The previous night a piece of meat had obstructed 
the esophagus completelj, and he had been unable to swallow water 
Roentgenograms taken just prior to my examination showed narrowing 
of the lower third of the esophagus with Impaction of food Atropine, 
gl\en by the Roentgenologist, had relieved the obstruction. Diagnostic 
esophagoscopj was again refused 

A masshe hemorrhage on November 2S necessitated a subtotal gastric 
resection A chronic constricting ulcer of the duodenum which showed 
acthe bleeding was found 

In June, 1963, the symptoms of substernal burning and food blocking 
in the midesophagus became worse especlallj with emotional stress In 
July, I was asked to see the patient again because of complete esophageal 
obstruction for 4S hours Esophagoscopj revealed an orange seed obstruct 
Ing the esophagus 40 cm from the Incisor teeth Distal to this point the 
esophagus was greath narrowed and at the site of the stricture tlierc 
was mild Inflammatory change In the mucous membrane The following 
dav It was possible to pass only a No IS French Hurst dilator Dilata 
tlons were continued until October 1953 at which time a No 30 French 
Hurst dilator was the largest that could be passed Although he has not 
returned for further dilatations the patient recentlj stated that he still 
has difficultj occasionallj with solid foods, but gets along well If he 
chews Ills food thoroughly and eats slowly 

Comment —The lelationship between duodenal ulcer, esoph¬ 
agitis, and esophageal stiictuie is heie illustiated The asso¬ 
ciation of emotional stiess with each bout of esophageal 
obstuiction and the progression of the sjTnptoms following 
gastiic lesection are particulailj’- notewoithy Benedict and 
Gillespie’ obsei ved that spasm pi ecipitated by emotional stiijss 
supenmposed on oiganic changes accounts foi exaceibations 
in some cases 

Case { M C D , a white woman aged 63, first consulted me on July 10 
1953 Her complaints were dysphagia with Inability to swallow liquids or 
sallia except small amounts occasionally and with food seeming to louge 
In the midesophagus, pain radiating to the throat, shoulder and hand on 
the right side. Intermittent pain In the epigastrium on the leu sioe 
noted especlallj when she was nervous or upset frequent unpredlctaD 
bouts of substernal burning lasting from four hours to several dnj’s a 
frequent constipation Tliere had been no melena 

The patient related that sev ere vomiting during the last two trimesters 
of a pregnancy In 1933 with vomiting of blood two or three times o 
two weeks prior to delivery, marked the onset of symptoms 
dnvs after a normal dellverj the vomiting ceased Progressive drspn s 
began tlirce weeks later, and within one month she was unable to 
water Esophagoscopv was performed In Plilladelphln Correspond 
with her phvslclms there brought the following report ‘An 
copy revealed a lesion In the lower third of the esophagus which 
treated ns a peptic ulcer of the esophagus She undouhtedlv has a * . 

esophagus Slio hnd ulceration in the Junction of the esophagus 
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Btoniftch She was treated o\er a period of fire >ears having Be\eral 
csophoffoscoples and dilatations following which she obtained a groat 
deal of relief 

Thereafter she experienced dysphagia only occasionally until 1948 when 
ihe was hospitallxed In Now Jersey because of recurring episodes of 
dysphagia and vomiting associated with nervousneas and tension. Her 
physician there stated that she had had previous gallbladder trouble 
and that there wos evidence suggeatlve of on ulcer The Roentgen dlag 
nosls at that time was A narrowing of the lowermost 6 centimeters 
of the esophagus The upper end of the narrowed area was funnel-shaped 
and smooth. About 2 centimeters above the cardia, there was a small 
puddling of barium S mllllractors In diameter which projected from the 



11 ^* 4—^0 RcKntffOQ frTidsneo of •■ophapeal dlsea*® reported on 


right wall of the esophagus This was Interpreted as an ulcer crater until 
proven otherwise. iTie duodenal cap was constantly slightly deformed 
without the demonstration of an active crater Impression A narrowed 
^P^gus probably represented scarring from previous Inflammatiom and 
the deformed duodenal cap was evidence of an old ulcer history 

Correspondence with her physician in New Jersey stated that esopha 
ffMcoplo examination at that time revealed stenosis of the distal third of 
the esophagus with some ulceration of tbe mucous membrane Bougies 
“P to No 24 French were passed with slight dlfPculty 

moved to Jacksonville Recurrent dysphagia led to 
ujcautsuon In 1062 under the care of an Internist Roentgenograms 
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were Interpreted as giving evidence of moderate cardiospasm wlthoat dl 
latatlon, and a deformity of the duodenal cap was attributed to chronic 
ulcer It as concluded that there was an active ulcer near the base of 
the cap Despite treatment for duodenal ulcer, dysphagia persisted la 
June, 1953, she returned to her physician In New Jersey On esophagos 
coplc examination, he observed a narrowing of the distal third of the 
esophagus with ulceration of the mucous membrane Attempts at passing 
bougies were unsuccessfuL She was unable to sw^Uow a string His dlag 
nosls was esophagitis with an appreciable degree of cardiospasm and stIi^ 
ture secondary to duodenal ulcer He referred her to me for further 
treatment, 

A barium swallow on Julj 10 the day she first consulted me resulted 
in negative findings (see Fig 7), reported as follows ‘ Examination of the 
esophagus reveals no evidence of any Intrinsic lesion The esophagus Is 
not dilated and there Is no cardiospasm at this time The aorta Is mod 
erately tortuous and elongated and the esophagus curls around, but there 
Is no ev Idence of any obstruction " 

On August 13 I performed an esophngoscopj At a point just above the 
gastroesophageal Junction there was a narrowing of the esophagus with 
a horizontal shelf on the right side Beneath this area there appeared to 
be a stricture with acutely Inflamed mucous membrane The esophagus 
was dilated until a No 21 dilator could be passed with difficulty The fol 
lowing week a No 18 French Hurst dilator was the largest I could pass 
Subsequent dilatations were carried out over a string at weekly Intends 
for three months until a No 27 dilator was employed The dysphnpa 
then subsided At present, dilatations are being carried out with a No 
24 Hurst dilator at six to eight week Intervals and she has experienced 
no further dysphagia She Is now on an ulcer diet and Is taking ant 
acids Except for some heartburn associated with nervousness, she is 
asjTnptomatlc 

Comment —^In tins case theie appeal to be tvvo contnbu- 
ting causes The sequence of events piobably lepiesents an 
acute reflux esophagitis following vomiting in pregnanev, 
piogressing thiough the stages of clironic ulceiation, fibrosis, 
and stiictuie Vinson'*® estimated that 10 pei cent of benign 
esophageal stiictuies lesult from the vomiting of pregnancy 
In all probability the duodenal ulcei is also leactivating the 
chiomc esophagitis from time to time, causing increased stne- 
tuie fonnation, esophageal spasm, and symptoms of d\s- 
phagia 

The lack of Roentgen evidence of esophageal disease m a 
patient suffeiing fiom seveie dysphagia is particulaily note- 
wortliy heie Vinson^® observed that at times the lumen of a 
stnctuie IS small enough to impede normal swalloiving o 
solid food and yet laige enough to permit passage of a thi 
paste of barium without apparent delay duiing Roentgenog¬ 
raphy If a benign stricture of this tyiie is to be detectc 
he warned, complete examination of the esophagus is neces- 
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sary when a patient complains of djsphngia Several yeais 
ago, m a patient under my caie, with carcinoma of the esoph 
agus, three esopliagrams gave negative endence, and the diag 
nosis was finallj estabiislied by esophagoscopj Despite nor¬ 
mal Roentgenograms, csophagoscop> should be lecommended 
vhen there is a history of persistent djsphngia 

^oaaUon with Hiatal Hernia and Shortened Esophagus 

Two types of hiatal hernia are deaciibed b> Allison ’ the 
jwraesophngenl and the sliding liemin A combination of the 
two may exist. 



fS' corersa by fuclB Irlnir In front of tho 


“ « I'einiation of the stomach 
norK^t a preformed peritoneal sac which always lies ante- 
tnnoni “intus In some persons a protrusion of the pen 

the ho *^*^ 1 *^**^ remain in the hiatus Allison’ believed that 
] j. may remain empty duiing tlie patient’s entire 

mo.' ^ ^ paid, of the anterior surface of the stomach 

strnno*^t^V°*'° ligaments of the cardia lemain 

anf^H “>n fill onlj by the rolling up of the 

esnnh stoniacR In paraesophageal hernias, the 

tUInfoA^f * enters the stomach at an acute angle, and a 
and th when filled lies between the pericardium 

wand ^ compressing the esophagus from before back- 

eannh I”'®'^“^’ng regurgitation of gastiic contents into the 
P gus (see Fig 8) Esophagitis with its symptoms and 
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sequelae does not develop in patients with this type of hiatal 
henna, howevei, they may complain of fulness after meals 
and shoitness of bieath 

In 158 of 170 cases of peptic esophagitis lepoited b\ 
Sclimidt^® esophageal hiatal heinia, eithei of the shoit esoph¬ 
agus or of the sliding tjqie, was piesent The loss of spliinc- 
teiic action at the caidia in heinia of these types was highh 
suggestive of the etiology in this senes 



Fie 3 Diagram of the anatomic relntlons of sliding hiatal 
the stretching of the peritoneal reflection and the phrenoosophageai iib®- 
ment Redrawn from Allison = 


The sliding type of henna occuis when theie is a general 
weakness of the muscles and ligaments at the cardia The 
acute angle between the esophagus and the stomach disap 
pears, and the cardia slides up into the mediastinum In the 
eaily phase, the esophagus appeals shoiiiened because of its 
elastic lecoil Allison^ stated that dunng this phase the esoph¬ 
agus IS not shortened but only relaxed and may be pulled back 
into its nornial position by slight ti action of the stomach at 
operation The pieviously desciibed mechanism which nor¬ 
mally prevents gastiic leflux no longer exists in patients with 
this type of hernia In many of them peptic esophagitis de¬ 
velops because of the reflux of gastiic contents into the lower 
poition of the esophagus In the early stage they may be 
Clued by a simple ieduction of the heinia, as advocated by this 
author (see Fig 9) 

Pei"sistence of the sliding t\'pe of hernia leads to the ad- 
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vnnced stages of esophagitis including clironic ulceration and 
stenosis The hernia is no longer reducible, and with con¬ 
tinued progression of the disease, a resection of the esophagus 
may become necessary’ 

Hiatal hernias occur most frequently in the fourth decade 
of life and later when the tissues about the hiatal orifice are 
relaxed An increase in intra-abdominal pressni'e may be a 
factor It has been suggested that hiatal hernia may be caused 
by an upward traction of the stomach secondary to a short 
ening of the esophagus m response to some vagal stimulation 
Dej, Gilbert, Trump and Roskelley” demonstrated a reflex 
shortening of the esophagus in animals with the production 
of lilatal hernia due to traction upon the stomach by electrical 
stimulation of the vagus nerve, or reflevlj from stimuli having 
their origin in the viscera of the upper part of the abdominal 
cavity 

Esophagitis slrailai to that occurring in the sliding type of 
hernia is encountered in patients witli a congenitally short 
esophagus Some observers believe this to be a rare condition 
In many cases, the condition previously diagnosed as congeni 
tally short esophagus probably represents tlie sequence de¬ 
scribed by Allison’ with the shortened esophagus secondary 
to the loss of the elastic recoil wdth subsequent maintenance 
of the retracted position due to scar tissue formation 

Cate 5 P a white oxecnti\t aged 41 waa roforred bj on Internist 
for esopbagnscopj In February 1950 An Intense; apprehensive person he 
had multiple complaints, most of them apparently functional In nature 
Chief among them was pain In the chest of two or three days duration 
&*socldted with a choking sensation The pain was fairly well locaJIxed 
under the xiphoid process followed deglutition by a few seconds was 
dull in character brief In duration and occurred with each act of swal 
lowing Regurgitation of small amonnts of food and gastric Juice also 
™ associated with pain 

For 16 years he had had symptoms consisting of substemal discomfort, a 
sensation of food blocking In the midstemal region and also regurgitation 
of acid free food during or shortly after a meaL At Intervals of several 
weeks to several months, episodes of this nature recurred two or three 
a week, lasting one to three hours. There was no hlstoiy of gostro- 
at bleeding or of true romjtlng. Cardiospasm frequently had been 

and on several occasions esopbagoaJ dilatation had been ad 
Another complaint was cramping In the mldeplgastrlura 16 to 20 
minutes after meals recurring at Indefinite periods and with no seasonal 
relations but always present during perlbds of strain. Most apprehensive 
about his throat, the patient was concerned over the possibility of cancer 

Qwicr*! physical and otolaryngologic examinations gave negative re- 
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suits except tor a hyperactive gag reflex. Roentgen examination on Feb¬ 
ruary G resulted In a diagnosis of esophagitis, hiatal hernia, and possible 
ulceration of the esophagus (see Pig 10) 

Esophaguscopy on February 11 disclosed an area characterized bv In 
flammatory change 1 S cm In diameter on the left posterior lateral wall 
just abo\e the gastroesophageal hiatus Approximately 2 cm nbo\e It on 
the right lateral nail an area of similar size appeared to be Inflamed and 
cor ered rvlth a rvhltlsh exudate Forty five centimeters distal to the Incisor 
teeth a wide hiatus opened directly into the stomach The usual twist of 
the terminal portion of the esophagus was not noted, and the esophagus 
appeared to be shortened The gastric mucosa had a normal appearance 



Pig 10 Case 6 —RoentKenoKram showing esophagitis with possible ul 
ccrntlon of the esophagus and hiatal hernia on Feb 6 19B0 


The patient Improred rapldh on an ulcer regimen On February 
Roentgen examination again demonstrated a congenitally 
gUB with hiatal hernia and esophagitis He was discharged from the no 
pltal to continue treatment at home The final diagnosis was 
hiatal hernia short esophagus, and serero anxiety state He 
consult me frequently, complaining of fulness In the throat and a cnoiu e 
sensation and the anxiety about cancer persisted but no abnormam 
were noted In the throat. 

On Doc. 6 lh51 the patient was readmitted with an acute 
severe pain In the chest. Despite recurrence of symptoms f®’' 
months similar to those which occasioned hospitalization early m w • 
he had o\erlndulged in barbecued ribs and cabbage the previous day 



TA\XOR REFLUX ESOPHAGITIS 


617 


Hit Increaflldp dlfflcult^ for some months hod more or less paraJleled his 
expenditure of energy In his business affairs. He responded rapidly on an 
ulcer regimen and rest 

Sobstomal pain was the chief complaint when he again was hospital 
Ited In Jane ifiW Several days previously a severe burning pain In the 
lower subxiphold region had followed by an hour an evening meal of a 
bam sandwich coffee and Coca Colo, preceded by n large meal at noon 
The general ph>’8lcal etamlnatlon once more gave negative results except 



4 




6—noentffenoffram showinir ulceration still present on June 


^ anxiety Roentgen diagnosis was hiatal gastric hemJa and 

crater of the esophagus (see Fig. 11) As previously an 
“ regimen and rest brought improvement 

Comment —The symptoms of choking substemal burning, 
snd food blockage might easily be considered functional In a 
patient of this type unless the underlying pathologic process 
** understood Such symptoms merit careful investigation, 
including a thorough gastrointestinal examination and diag- 
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nosis This case illustiates well the pattein described b\ 
Allison^” and otheis, which includes the association of luatal 
henna, gastiic leflux, esophagitis, esophageal ulcei, and piob- 
able shortening of the esophagus, which incieases the hiatal 
hernia and leflux 

Reflux Esophagitis Secondai’y to Esophageal Swgety— 
The diamatic advances in the field of thoiacic suigery in 
lecent yeais have been accompanied by an inci’eased number 
of opeiations foi caidiospasm and benign stricture of the 
esophagus An incompetent cardia too frequently follows this 
pioceduie, leading to leguigitation of gastric contents into 
the lower poition of the esophagus with lesultant reflux esoph¬ 
agitis The time-pioved treatment of these conditions with 
dilatations should not be discarded, and surgical correction 
should be used only as a last resoi’t. Inci easing esophageal 
lesection foi malignant disease has increased the incidence 
of leflux esophagitis for the same reason 

Ripley, Olsen and Kiiklin,*'' in evaluating 65 patients vho 
underwent esophagogastiostomj’’ oi car dioplasty, found that 
28 subsequently had positive signs and 12 had presumptive 
signs of reflux esophagitis or foimation of a stiictuie Tliey 
concluded that tire development of techniques to pi event this 
sequela was needed Sweet, Robbins, Gephait and Wilkins" 
in 1954 concluded that if a careful choice of operative proce¬ 
dure is made foi peptic ulceration and stiictuie of the lower 
portion of the esophagus to suit the conditions encountered 
in the age and physical status of the patient, a satisfactorj 
clinical result may be anticipated in at least 90 per cent of 
the patients 

Patients subjected to esophageal resection and anastomosis 
with the stomach and jejunum should be obsen^ed closely for 
symptoms of leflux esophagitis Prophylactic measuies, such 
as sleeping with the head of the bed elevated and the use o 
antacids for substenial discomfort, are of value An esoph- 
agoscopy is indicated when definite symptoms aie present 

CrtTc ff X S J a white "nonian, aBcd 50, hrst came under my 
tion on June 1C, 1950 Her chief complaint was dlfllcult' in , the 

the past three months, EOlId food seeming to lodge in the regiw ® 
xiphoid process PIijsteal examination gave negative results Kocu ^ 
examination of the esophagus demonstrated an Irregularltv of the i 
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J I®rtonned an caophaEoacopy and noted a raised 

y fro"! the Inclaor teeth The report on the biopsy 

was sqaamous cell carcinoma, ^ ^ 

two-thirds of the esophagus was resected on July 1 by the 
the nfeaophagogaatrostomy was performed abore 
the arch of the aorta. Tho patient made an uneventful recovery She was 



•he noted thn diet without dtfflcnlty Pour months poatoperatlvely 

ilftrch 14 iflr .1 dysphagia for soft foods Roentgenograms on 

^th the stnmtir.»f / ^he esophagus at the anastomosis 

<^PJ 12) The next day I performed an esophagus 

•hove the displaced to the left posteriorly and dilated 

inflamed ^tnlned secretions v.'ere present The mucosa 

rowed A Nn 10 site of the anastomosis was markedly nar 

ture with dirninifJ®^ Jackson dilator was introduced through the strio 
^•^Ical dysphagia persisted for three more months A 

Performed on glands of the neck on the left side then was 

^oma of tho by the referring surgeon for a metastatic car 

recovery Praclavicnlar nodes Again she made an uneventful 

the patient stated that she Is able to eat anything but onions. 



620 


TAYLOR REFLUX ESOPHAGITIS 


She has no complaints except for constipation and occasional pain in the 
left side of the chest There is at present no evidence of metastatic 
disease 

Comment —^This case is presented to show the development 
of acute leflux esophagitis following esophagogastrostomy 

Case 7 M B , a Negro woman, aged 48 was referred on May 28, 1951, 
with the complaint of difficulty In anallovlng The relerring surgeon had 
performed a total gastrectomy splenectomy, and partial esophagectomy 
with an eaophagojejunostomj on the preceding March 22 for a carcinoma 



Pig 18 Case 7 —Roentgenogram show Ing narrow Ing of the csophagu® 
the annstomosls with the jejunum on June 3 1951 


of the esophagus involving the lower one-third of the esophagus sM 
extending down to the cardla. The low er two-thirds of the esophagus 
resected and the anastomosis made abote the arch of the aorta i 
neoplasm was a squamous cell carcinoma. Grade 4, with extension to m 
gastric and paraesophageal nodes on the left side The patient had c 
perlenced gradual progressive dysphagia for four months prior to m 
surger' A barium swallow revealed almost complete obstruction of i 
esophagus 6 cm above the diaphragm The surgeon noted a poor cico 
supply of the jejunum manifest by a bluish discoloration at the buc 
the annstomosls with the esophagus 

For six weeks postoperatiielv the patient swallowed with 
culty Progressive dysphagia then developed, and she complained ot ep 
gastric pain There were Intenals of Improvement, but the dyepnog 
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peralated RoentEenoffromB on June 3 gave evidence of narrowing of the 
eeophegue at the anoetomoslB with the JeJnnnm («oe Fig 13) On June 6 I 
performed an esophagoflcopy The eflophagUB showed pronounced Inflam¬ 
matory change from Jnet below the crlcopliaryngeal plnchcock to the alto 
of the anaatomoBla, where It was markedly narrowed It waa difficult to 
paaB a No li French Jackaon dilator through this narrowed area. The 
mucoaa was ulcerated and friable and bled eaalli upon manipulation 
My diagnosis was acute eaophagltla The coarse waa progreaalvely down 
hni and she died of generalised carcinomatosis on Jime 24 Jllcroacopic 
section of the esophagua revealed severe eaophagltla but no recurrent 
neoplasm. 

Comment —Severe esophagitis in this instance followed 
esophagojejunostomy The poor blood supply of the jejunum 
may have been an etiologic factor, but it is doubtful that this 
would account for the esophagitis above the anastomosis This 
case would suggest that reflux of intestinal juice is also 
capable of causing a reflux esophagitis 

TREAThlENT 

The majority of patients manifesting symptoms of reflux 
esophagitis respond to conservative therapy It is of utmost 
importance that the symptoms bo recogniz^ and the diagnosis 
established early before the disease has progressed to its later 
stages Medical therapy in tlie early cases consists of antacids, 
antispaamodics, good oral hygiene, and abstinence from alco¬ 
hol The patient should sleep with the head of the bed raised 
8 to 12 inches to prevent nocturnal gastric reflux and should 
continue to do so after the symptoms have subsided 

Since the esophagus is at rest normally except during 
deglutition. Carver and Sealy'” advocated three large liqmd 
or semisoUd feedings daily in order to decrease esophageal 
peristaltic activity They condemned the use of multiple bland 
diet feedings as used in the treatment of gastric or duodenal 
ulcers, while such a diet neutralizes gastric juices, it also 
stimulates gastric motility and the production of more hydro- 
oWoric acid and pepsin Thus, more frequent feedings in- 
orease esophageal peristaltic activity They advocated a glass 
of water after each meal to clear tlie lower part of the esoph- 
agus of food particles Also, they prescribed a liquid antacid 
to be taken at the earUest sign of substemal discomfort and 
at night before retiring 

Atropine administered 30 nunutes before meals will reduce 
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spasm and gastiic secietions Antibiotics may be used paren- 
terally oi oially foi secondaiy infection Rogers’' pi escribed 
0 5 Gm of stieptomycm in 5 cc of saline solution to be taken 
two to foul times daily Gentle bouginage may be cairied out 
foi spasm 01 eaily stenosis Caiwei and Sealj''° advocated 
continuing tieatment until the patient is free of pain for at 
least two weeks, thiee consecutive stools show no occult blood, 
and Roentgenogi ams show no evidence of an ulcei crater or 
delay of baiium passage thiough the lowei thud of the esopb 
agus A bland diet should be taken foi two or three months 
aftei symptoms have subsided 

Allison’ favoied a lepaii of the diaphiagm in patients with 
a sliding hiatal henna befoie a permanent esophageal short¬ 
ening has occuiied Tins i-estoies the normal caidioesoph 
ageal mechanism and prevents the piogiessive phases of reflux 
esophagitis 

Chionic ulceration and stiictuie aie manifest by the symp¬ 
toms of dysphagia In addition to conseiwative management, 
a program of bouginage must be instituted This is best car¬ 
ried out by dilatation ovei a string When sufficient dilata¬ 
tion IS obtained by dilating over the string, Hurat meicury- 
filled bougies may then be employed The patient maj be 
taught to dilate the esophagus himself with these Dilatations 
aie begun at weekly inteiwals, and the inteiwal is incraased as 
soon as possible Too fiequent dilatations may prevent heal 
mg and increase spasm In seveie cases temporary gastros¬ 
tomy and retrograde dilatations may be necessary Gastros¬ 
tomy IS advantageous in maintaining an adequate nutrition 
and placing the esophagus at rest 

Sweet, Robbins, Gephar-t and Wilkins” advocated suiyical 
measures in any case of ulcer oi stricture of tlie esophagus 
in vliich theie is a history of bleeding, obstruction unsuccess¬ 
fully treated by bouginage, intractable pain, or m some in¬ 
stances evidence of perforation Thev concluded tliat u 
careful choice of operative piocedure is made to meet tie 
conditions encountered and the age and physical status of tie 
patient, a satisfactory clinical result can be anticipated in a 
least 90 pei cent of the patients Operative procedures 
cated bj them were a limited esophageal resection with en 
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to end anastomosis, esophagoplasty, and partial esophagec¬ 
tomy and gastrectomy woth an esophagogastro anastomosis 
Carver and Sealy'“ preferred subtotal gastric resection with 
repair of hiatal hernia for the treatment of patients with a 
triad of esophageal ulcer, hiatal hernia and duodenal ulcer 
Wangensteen and Leven" believed that the ment of gastrec¬ 
tomy as a tiierapeutic agent for the relief of esophageal 
obstruction secondary to ulcer disease is that it i educes the 
acidity and digestive capacity of the gastric juice and quickens 
the gastric emptying time. 

Benedict and Giliespie" stated that gastric resection for 
esophageal stenosis and the presence of duodenal ulcer is the¬ 
oretically justified so far as it reduces the \olume of gastric 
secretion, but there is inadequate evidence of its prophylactic 
or curative value at present. They concluded that it is desir¬ 
able to repair hiatal hernias that aie causing symiptoras and 
do not respond to other measures, but believe there is inade¬ 
quate evidence at present to prove the vaiiie of repair opera 
tions as a prophylactic measure 

COMKIENT 

Recognition of the eaily symptoms of reflux esophagitis is 
important if the progress of the disease is to be pi evented 
Famihanty with the closing mechanism of tlie esophagocar- 
diac junction is essential to the understanding of this disease 
Impaired function of this mechanism allows a reflux of gastric 
contents with a liigh acid pepsin concentration to have a 
corrosive effect on the esophageal mucosa The devastatmg 
effect of the action on the noniesistant squamous mucosa of 
the lower portion of the esophagus has been demonstrated 
experimentally This process causes an acute erosive esoph¬ 
agitis to develop, which progresses in the absence of medical 
management to an acute ulcerative esophagitis with subse¬ 
quent destruction of the muscularis coat, which finally ter 
mlnates in a cicatricial stenosis of the esophagus Hemor¬ 
rhage and perforation may occur as complications The symp¬ 
toms of reflux esophagitis associated with sliding hiatal hernia 
duodenal and gastric ulcer, congenitally short esophagus and 
vomiting, and those occurring postoperatively deserve caieful 
investigation on the part of the physician if this disease 
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process is to be arrested One should be most hesitant before 
labeling such complaints as functional 

Diagnostic procedure should be advocated early and med¬ 
ical management instituted as soon as the diagnosis is estab¬ 
lished The majority of the patients with reflux, esophagitis 
respond to medical management Repair of sliding hiatal 
hernia is advocated if medical management fails m cases of 
this type = Surgical inteiwention is advised in cases of ulcer 
or stnctuie of the esophagus when there is a history of bleed 
ing, obstruction unsuccessfully treated by bougmage, intrac¬ 
table pain, or evidence of perforation In spite of normal 
Roentgen findings, diagnostic esophagoscopy should be per- 
fomed when unexplained symptoms pertaining to the upper 
part of the gastrointestinal tiact persist 

SUMMARY 

The anatomy and physiology of the esophagus, particularly 
of the lowei portion, are described 

The etiology of esophagitis due to reflux of gastric contents 
into the lowei portion of the esophagus is discussed Seven 
cases aie piesented and commented on to illustrate various 
causes of reflux esophagitis 

The pathologric changes, symptoms, diagnosis and medical 
and surgical management of this disease are presented briefly 

Esophagoscopy is of the utmost importance in the final 
diagnosis and understanding of this disease 

It IS essential that the otolaryngologist be well aware of 
the symptoms, the characteristic pathologc changes, and the 
sequelae of leflux esophagitis 

Likewise, the internist, the surgeon and the general practi¬ 
tioner all may benefit by familiarity with the various aspects 
of this disease so that early recognition and remedial meas¬ 
ures may combat both the disease and a tendency among physi¬ 
cians to regard its initial manifestations as functional m 
nature 



TAYLOR REFLUX ESOPHAGITia 


625 


BIBLIOGRAPHY 

L Allim)X P IL Peptic Ulcer of the Efiophagos Jour Thorocic Burg 
lo 308*317 Oct 19-(6 

2. Alubox P It Reflux Eaopbagltls SlldluE Hlalal Hernia and the 
Anatomr of Repair Burg Oyncc. and Obttet 9S 41(M31 April 1951 

3 Babtels B. C Acute UlcerntivQ Bsopbagltli A Pathologic and 
Clinical Study of 82 Casea Ob*©r\ed at Necropsy Arch Pathol^ 20 369*378 
Sept 1935 

A Bc.\coxKnnj) P Reflux EsophagUte Ita Diagnosis and Treatment 
Oattroontcrologg 24 86&*3?7 July 1963 

6 BcmncT E, and OiuxanE, J E, O N Esophageal Stenosis Caused 
by Peptic Eisophagltls or Ulceration. Ncus Enplond Jour ijed^ 250 642-661 
AprUlB 1954 

6 BExmiCT E. B., and Sweet R H Benign Stricture of the Esopha 
gus With Special Reference to EsophagHla, Hiatus Hernia Esophageal 
Ulcer and Duodenal Ulcer Oattrocnterologg 11 618*628 Nov., 1948 

7 Bloctt L. Acute Ulcerative Esophagitis Amcr Jour Digest Di» 

7 407-410 Oct 1940 

8 Btm R R, andVtXBox p P Eaophagltis I Anatomy and Phyal 
ology and a Review of the Literature Arch Otolargngol^ 23 891-413 
April 1936 

9 Burt H R., and Vixsox P P EsopbaglUB II A Pathologic and 
Clinical Study Ibtd 23 660-672 May 1936 

10 Cabthi, 0 M., and Seaet VT C Peptic Esophagitis AMA Arch 
Burg^ 68 286 296 JUrch 1064 

n Craiotiead 0 C Elaophagltls A Review With Special References 
to Effects of Subtotal Gastrectomy on Elsopbagllls Atncr Burgeon 20 760 
787 July 1954 

12. Dawson J Heflux Oesophagitis and Its Radiological Differential 
Diagnosis, Brit Jour Radiol^ 26 310-816 June 1968 

18 Det F U Qelbebt N O, Tbumt R and Roffpoajjrr R, 0 Reflex 
onortenlng of the Esophagus In the Experimental Animal With the Pro- 
aowon of Esophageal Hiatus Hernia Jour Lab and Clin iJed^ 81 499- 
506 BUy 1946 

14. Discussion on Hiatus Hernia and Oesophagitis Section of Laryn 
Wlogy Royal Society of Blediclne, May 1 1953 Proc Roy Boo 
46 941 946 Nov., 1953 

15 Eixis, F H,, and Hooo R T Ja. Experimental Esophagosgaatrec- 
«®y Relation of Type of Resection to Development of Esophagitis, 
««n7 Qynec and Obttet^ 98 449456 AprB 1954 

16 Febqosox D J., and others Studies on Experimental Esophagitis. 
Burg 28 10121042 Dec„ 1950 

1 B D., and Mehenoiko K. A, An Evaluation of Esophagitis 

Following the Heller and QrOndahl Operations With and With¬ 
out Vagotomy fiHrp., 34 742 749 Oct 1963 

18 OEXLCtoa^ P G Non Malignant Strictures of the Thoracic Oesopha 



626 


TAYLOR REFLUX ESOPHAGITIS 


gus and Their Treatment Proceedings Fourth Internal Oono Ololarp 
got, London July, 1949 

19 Giuseffi V J, Jr. , Grixdlay, J H and SoHinnT, H W Canine 
Esophagitis Following Experimentally Produced Esophageal Hiatal Hernia 
Proc Sta# Meet, Mayo Olin , 29 399403, July 14, 1954 

20 Gray, H K., and Sharpe, W S Benign Lesions at the Lower End 
of the Esophagus Ajiier Join Surg 54 252 261, Oct, 1941 

2L GruexwaU) P, and Marsh, M R Acute Esophagitis in Infants 
Arch Path , 49 1 20, Jan 1960 

22 Hefffrxox, E W. and Kepkay, P H Segmental Esophagitis Gas¬ 
tritis and Enteritis Oastroenterotogy, 26 83 88, Jan, 1964 

23 Hewxett, T H , and Behrexd, A. Postoperative Esophagitis Re¬ 
quiring Surgical Treatment Jour Iniernat Colt Surgeons, 16 740-745 
Dec, 1951 

24 Hoover, W B Esophagitis A Clinical Evaluation Ann Otol, 
Phtnol and Laningol, 61 11481158 Dec, 1952 

26 Jackroa, Chevalier, and Jacksoy, Chevalier L, Editors Diseases 
of the Nose, Throat, and Ear, Including Bronchoscopy and Esophagos- 
copy With the Collaboration of 64 Outstanding Authorities W B 
Saunders Company, Philadelphia 1946 

26 Larsox, E M , Lwxe, j a. and Howard, L L Benign Stricture 
of the Esophagus Complication of Duodenal Ulcer Journal Lancet, 62 
304-306, Aug, 1942 

27 Lfrche, Willlyvi The Esophagus and Pharynx in Action Charles 
C Thomas, Publisher Springfield, Ill, 1960 

25 McICax, j W The Radiological Diagnosis of Certain Diseases of 
the Lower Esophagus P Clin A'orth America, 26 306-318, April, 1946 

29 JIoERScn, H J Problems in Differential Diagnosis of Lesions of 
the Lower Portion of the Esophagus and the Cardin. Ann Otol, Plilnoi 
and Laryngol, 61 976 986, Dec., 1952 

30 Moinscn H T, and C\irp J D Diffuse Spasm of the Lower PaU 
of the Esophagus Ann Otol, Rhinot and Laryngol, 43 1165 11<3. Dec, 
1934 

31 Mosher, H P Notes on Esophagi^s Cases Ann Otol, Rtiinol and 
lAiryngol, 43 1154 1168, Doc , 1934 

32. Olsfx, a M Esophagitis Surg, Oynce and Ohstet, 86 3723t4, 
March 1948 

33 Palxvfr, Eddx D The Esophagus and Its Diseases Paul B Hooter, 
Inc, New \orlc, 1952 

34 PoTTFJi W H Schafr S M and Stewvrt, J D 5^ 

Peptic Esophagitis Mcic Tork State Jour Ved., 51 1924-1929, Aug 
1951 

36 Ratjcn, E Concomitant Axterlo-Mcsenteric Obstruction of 
Duodenum and Clironic Oesophagitis Case Report Acta Radiol, 

373 March April 1952 

36 Ritliy, H R. Ol-sey A M and KrnjCLTx, J W Esophagitis After 
Esophagogastric Anastomosis Surg , 32 1 9, July 1962 



TA\XOR REFLUX ESOPHAGITIS 


627 


37 Roonw W L. EsophagltlB Peptic Ulcer and Strlotnre California 
arrrf 80 357-369 May 1964 

38 Skuuex, E. Peptic Ocsophafritis and Ulceration South African 
ilcd Jour JC 1010-1013 Dec 20 1952 


59 Scnuinr H M Regrurffltant Ulceration at the Esophagogaetrlc 
Junction Proc Staff ilect ifflyo Clln^ 29 163 163 Marcli 24 1964 

40 StALT Vf C. Bayldt and Cara-eo, G Reflux Esophagitis 
South ilcd Jour 47 773 777 Ang* 1D64 

41 ScLYE, H. Experimental Production of Peptic Haemorrhagic 
Oesophagitis. Canad ifed. Aitoc. Jour^ 39 447-448 Nor.. 1938 

45. STTi’tEB, G Ohronlc Ulceratire Oesophagitis with Report of a 
Ca*e of Dlcor in Oesophagcel Varices. Brit Jour Paiiol ID 146162 
April 1946 


43 8^mr^ R. H. RoontKS L, L Gepiiaet T and Uilkiwr B M 
The Surgical Treatment of Peptic laceration and Stricture of the Lower 
Esophagus Ann Surp 139 26S^208 March 1964 

44 Ttifrurn^ F^rj)Rnrc E X ray Ehtamlnatlon of the Stomach A 
Description of the Roentgenologic Anatomy Physiology and Pathology 
of the Esophagus Stomach and Duodenum The University of Chicago 
P^ea^ Chicago 1944 


46 Tnourso't H L. and Geecort 0 Benign Lesions of the Esoph 
agus Their Surgical Slgnlflcanco Arch Surp 66 776-780 June 1953 

46 TJtOREK PnruT Diseases of the Esophagus J D Llpplncott Com 
pany PhlUdelphla 1962 


47 ViYROx P p and Burr H R» Esophagitis. A Clinical Study 
Jour AJIA 106 994-996 March 21 1936 


48 VfHRov P P Cicatricial (Benign) Stricture of Esophagus Pol 
lowing Vomiting and Intubation Report of Three Cases Wett Virginia 
ilcd Jour^ 37 349-360 Aug., 194L 

49 Vlxsoy Ponrcn, P The Diagnosis and Treatment of Diseases of 
the Esophagus Charles C iTiomas, Publisher Springfield HI.. 1940 


60 Vi’TBO’f Poamn P Diseases of the Esophagus A Monograph In 
^erlcan Lectures on Chest Diseases. Charles O Thomas Publisher 
SprlngBeld HL 1947 

n H. H Oesophagltfs Oesophageal Ulcer Aetiology and 

Uthogenesls Acta Med Scandinav Bhpjk, 266 947 961 1952 

62 ■WMforvfrrccx O H and Lcvnx N Lt Gastric Resection for 
•c^phaglUa and Stricture of Acid Peptic Origin Burg^ Q-unec and Oh- 
•tet^ 88 660-670 May 1049 

63 WiLsox B Acute OeeophagltlB. Med Jour AuttraUa, 1 820-823 
June 14 1962 

64 WmKrurTCTX A Peptic Esophagitis New Clinical Entity Jour 
AJfA, lot 006-909 March 16 1985 

A WoLT B S Sou M U, and Mahstiak R. H 
,“P^5ltIs with Duodenal or Gastric Ulcer Jour AJfA. 164 
M6-S89 March 13 1964 


66 WoLT B a 
Esophagogaatric 


Soil JL. and ilAiwiTAK R. K. 
or Marginal Ulceration Radiol 


Short Eijophagus with 
61 473-496 OcL 1953 



TRACHEOBRONCHIAL INVOLVEMENT SECONDARY 
TO PULMONARY TUBERCULOSIS 

The Role of the Bronchoscopist m Its Management* 

Samuel Zurik, M D , 

New Orleans, La 

FOREWORD 

This thesis has foi its puipose an analysis of the role of the 
bronchoscopist in pulmonary tuberculosis, with particular 
reference to involvement of the tracheobronchial tree, and 
also Math particular reference to his function in a tubercu¬ 
losis section attached to a large general hospital 

This purpose has been accomplished in tivo ways 

1 By a leview of 200 recent bronchoscopies performed 
on tubeiculosis subjects in a hospital of this kind 

2 By a review of the literatuie, including a review of 
the more impoidant of the early publications on broncho- 
scopic diagnosis of tracheobronchial involvement in pulmonarj 
tuberculosis Special features of the 200 cases analyzed are 
discussed in the light of this review. 

HISTORICAL NOTE, 

In an interesting and excellent review of the development 
of the concept of tracheobronchial tuberculosis as a compli¬ 
cation of pulmonary tuberculosis. Smart* pointed out that the 
earliest mention of tuber culous lesions in the tracheobronchial 
tree was by Richard Morton in 1694, the same Morton, inci¬ 
dentally, who originated the word phthisiology The condition 
was so well described by Cayol in 1810 that his thesis on the 
subject was refeiied to in complimentary terms by Laennecin 
1829, in Mediate Auscultation and Diseases of the Chest 

•Submitted as a Candidates Thesis at the Flftj-Mnth Annual Jlectlnit 
^ the American I>ar> npoloplcal lUilnoloplcal and Otoloelcal Socictj 
Holl>>\ood Kin March 15-17 1955 

Pdltori! Note Thla ms rccel\cd in The L<ar\ npoBcope Office and accepte 
for publication Jan 30 1955 
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Although Laennec thought the complication unusual, he 
devoted several pages to bronchial ulceration, stenosis, vt'heeze 
and rhonchi were described as charactenstic. 

Meantime Louis, in 1826, had given an excellent descnption 
of the appearance of bronchi in the neighborhood of tubercu¬ 
lous cavities and had also described tuberculosis of the larynx, 
the epiglottis and the trachea. There were only seven cases 
of tracheobronchial tuberculosis in the 102 cases of pulmonary 
tuberculosis on which his remarks were based, but the inci¬ 
dence of bronchial involvement would probably have been 
greater, as he stated, if his examination of these structures 
had been more detailed 

In spite of the excellence of these early descriptions, 
clinicians were not greatly impressed by possible involvement 
of the tracheobronchial tree in pulmonary tuberculosis. 
Stokes in 1837, in Diseases of the Chest, stated that he would 
not occupy many pages with this subject because it was "of 
moi-o Interest to the pathological anatomist than to the student 
of diagnosis." More than a hundred years later, in 1988, 
Warren, Hammond and Tuttle* observ^ that there was no 
better example in clinical medicine of slowness to grasp the 
observations of the pathologist and turn them to use than 
tracheobronchitis, wluch had for so many jears remained 
"a textbook legend " 

To continue with Smart’s account, Rokitansky in his text¬ 
book of pathology published in 1842 gave a good description 
of the relation of endobronchial ulceration to cavitation. 
Heinze, in 1879, found an 8 per cent incidence of tracheal 
involvement in 1,226 cases of pulmonary tuberculosis He did 
not investigate the bronchi Eppinger the following year 
described the type of miliary laryngeal and tracheal tubercu¬ 
losis which exists without pulmonary cavitation All of these 
descnptions, as several observers have noted, antedated the 
discovery of the tubercle bacillus by Koch m 1882. 

After this period, as Smart puts it, tracheobronchial tuber¬ 
culosis "passed into considerable neglect" It was mentioned 
only occasionally during the next 40 years, and it seems to 
have received no clinical consideration at alL 
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Intel est in it ^Aas levived in 1924, when Heaf’ published 
a study of tubeiculous lesions in the tiachea, they weie found 
in 44 pel cent of 133 autopsies perfoimed in tubeiculosis 
subjects at the Cohndale Hospital in Hendon He gave an 
excellent clinical desciiption of tracheal involvement but did 
not mention bionchial lesions In 1929 Minkovsky,in an 
analysis of 2,584 autopsies on tuberculous subjects at a hospital 
in Leningiad, lepoited that the lai-juix was involved m 19 
pel cent of all cases and the tiachea in 11 4 pei cent Like 
Heaf, he made no mention of bionchial involvement. 

Interest in tubeiculous lesions of the bionchial tiee in 
puhnonai*y tubeiculosis was a development of the next few 
yeais At fiist it was limited almost exclusively to the United 
States It was not until 1939, as Smaid; points out, that the 
fiist paper on the subject, by Moilock and Hudson, appealed 
in the Biitish medical liteiature Young,® in 1953, doubted that 
tiacheobionchial tubeiculosis had been of gieat unpoitance 
in Gieat Biitain 30 yeais eaihei and suggested that the 
cuiient incidence might indicate a change in the pattem of 
the disease Smart’s leasomng seems more logical IVhen 
bionchoscopies began to be peifoimed in consideiable numbei'S 
in Gieat Biitain, he said, the disease piomptly became as 
common theie as it v as in the United States 

An inteiesting comment on the compaiative incidence of 
tiacheobionchial disease in the two countiies was made bj 
Jaiman" in 1949 Although he was then piacticing in Wales, 
Ins expel lence n ith the disease had been obtained at a sana- 
toiium in Michigan Lesions of the major bronclu weie 
diagnosed so much moie often in the United States than in 
Gieat Biitain, he said, that the question had aiisen whetlier 
thei weie being ovei-diagnosed in the fonnei counti’y and 
undei-diagnosed in the lattei Without committing himself 
as to possible undei-diagnosis in the United Kingdom, he 
stated that his peisonal Ameiican expeiience had convinced 
him that thej' iveie not being over-diagnosed in the Unite 
States, in which because of lacial and geogiaphic factors, thej 
might pel haps be really commoner 

The classic i epoi ts of Eloessei, Samson and their associates 
on tiacheobionchitis aie still wmrth reading Their concepts. 
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however, were slow to spread In 1934 Eloessei' wrote that 
stenosis of the larger air passages was “the stepchild of cluneal 
medicine ” In 1937 Samson* complained that the hteratnre 
to date had cliiefly been devoted to the obstnictive variety of 
tracheobronchitis and that the clinical recognition of the 
earlier, non-obstructi\ e manifestations of the disease was still 
being senouslj neglected It is a tacit commentaiy on the 
general unfamilianty ivith the condition that a year earlier tlie 
American Review of Tuberculosis had provided space for the 
publication of 18 detailed case histones of tiacheobronclilal 
tuberculosis,* 


The continued ignorance of the disease might have been 
expected Most of the early reports were derived from post¬ 
mortem material and contained little of interest, it was 
thought, for the clinician, furtliermore, tracheobi-onchial 
tuberculosis can be diagnosed positively only by the broncho¬ 
scope, and bronchoscopj in pulmonary tubeiculosis had not yet 
been generally accepted Half a dozen recent ivriters have 
commented on the fact that as late as 1927 Chevaber Jackson, 
the father of bronchoscopj in this countiy, stated that it was 
of no great use in tuberculosis Myeiaon'* in 1936 remarked 
that the "most authoritative work on bronchoscopy” (pre¬ 
sumably Jackson’s text) gave only a page to the use of the 
bronchoscope in tubei'culoais. One wnitei stated that some 
observers ‘ even advocate it ’ in the absence of any suspicion 
of tracheobronchial disease, merely because thoracoplasty was 
fo be performed. One gatheia from what was left unsaid, 
rather than from what was said, just how daring that policy 
was. 


1944, however, the situation had begun to change In 
that year a symposium on tracheobronchitis was held at the 
annual Congress of the American College of Chest Physicians, 
and the January-February, 1946, issue of Diseases of the 
Chest was gdven over entirely to the publication of the pro- 
ocedinCT “ Stone, in the introduction to this special issue, 
"’rate "Is it too much to hope that the future chest specialist 
'vill not only be expert with hia stethoscope. X-ray mterpreta- 
tions and clinical evaluation, but that he will also be adept 
wth the bronchoscope?” 
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At this symposium Oveiholt and Wilson” presented what 
they called a pieliminary repoid; on pulmonaiy resection in 
tubeiculosis complicated by tubeiculous bronclutis The two 
significant developments in pulmonary tuberculosis in the 
past decade, thej’- said, weie 1, the knowledge that had been 
gained concerning tubeiculous tiacheobionchitis, and 2, the 
accomplishment of lobectomy and pneumonectomy in tnbeicu- 
losis with such a maigin of safety that lesectional surgery 
had now to be considered in all therapeutic programs Thej 
might have gone further and said that underlying the in¬ 
creased knowledge of tracheobronchial tuberculosis w'as the 
increased use of bronchoscopy, which had made its recog¬ 
nition possible. 
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Fip 1 Tuberculosis at Cliarltj Hospital 194G-19B3 1th special reference 
to the ncBTO general data 


MATERIALS AND BACKGROUND 

The 200 bronchoscopies which form the basis of this thesis 
were performed on tuberculous subjects at Chanty Hospital 
of Louisiana m New'^ Orleans, between 1946 and 1953 mclusne 
This hospital does not operate a sanatorium m anv sense of 
the ^\ord, but as a matter of necessity it has always had a 
large tuberculous population The policy of admission, which 
IS adhered to as strictly as possible, is to accept only patients 
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With active disease, who conceivably would respond to therapy 

The large negro population (see Fig 1) presents innumer¬ 
able special problems peculiar to this hospital and this part 
of the country Those problems are particularly urgent in 
tuberculosis, a disease of high incidence in tins race Although 
the negro admissions to the hospital now far outnumber the 
white, the phj steal facilities for negiTi tuberculous subjects are 
somewhat less than for the white (see Fig 1), and tlie tum- 
ovei of beds is smaller because, in the opinion of those in 
charge of the tuberculosis units, the negroes, case for case, 
present more serious disease than white subjects 
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The proportion of surgery performed in the negro unit 
(see Fig 2) is practically the same as the proportion of negro 
admissions to the hospital for tuberculosis but the proportion 
of reaectiona is higher, which is in hne, it would seem, with 
the greater seiiousness of the disease m this raca Both the 
general hospital mortality for tuberculosis and the surgical 
mortality are also proportionately larger m tlie negro race 
(see Fig 3) 

■As these figures indicate pulmonary tuberculosis is still 
providing a large number of hospital admissions It is still 
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attended with a high hospital death late, and the liospital 
deaths, of couise, lepresent only a small piopoi*tion of the total 
death late This is paiticulaily time of negroes, for whom 
hospital facilities foi tubeiculosis aie totally inadequate m 
this special aiea The local situation leflects the national 
situation Accoiding to Bureau of Census Repoiis,” there 
weie 34,102 deaths fiom pulmonaiy tubeiculosis (unqualified) 
in 1949, 29,228 in 1950, and 26,644 in 1951 That the concept 
of tiacheobionclnal involvement in pulmonary tubeiculosis is 
still not geneial is shown by the fact that duiing these thiee 
jmais only 35 deaths weie listed as due to “tiacheobronclnal 
glandulai tubeiculosis -with sjunptoms ” 
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Flu 3 Tuberculosis nt Chants Hospital 1916-1953 -n Ith special reference 
to the negro mortalities 


INCIDENCB 

Eloessei' said m 1934 that stenosis of the majoi bronclii nas 
so fiequent m pulmonaiy tubeiculosis that it was difficult to 
undei stand how the condition had escaped attention for so 
long At that tune theie was ceitainly no undei standing of the 
true incidence of tiacheobionchial involvement in pulmonary 
tubeiculosis Epstein and Oinstein,” in 1936, pointed outtha 
JIveison, in 1929, had said that bionchial involvement m 
tubeiculosis was piobably not infiequent, but involvement o 
bionclu accessible to endoscopic study was in his opinion verj 
infiequent. Thev^ also cite CleiTs statement in 1931, tha 
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involvement of the mucosa of the larger bronchi ivas appar¬ 
ently rare In 1935 Graham'* stated ttiat he had never found 
involvement of the major bronchi in any of the cases he had 
bronchoscoped, and slightly less apace is devoted to tracheo¬ 
bronchial tuberculosis in his text on surgical diseases of the 
chest than to syphilis of the tracheobronchial tree. 


Even in 1964 the true incidence of involvement of the 
trachea and bronchi in pulmonary tuberculosis is still far 
from clear One thing, however, is very clear although the 
importance of this complication is now generally accepted, its 
frequency is still greatly underestimated The reason is a 
sort of vicious circle, because the frequency of the comph- 
cation is underestimated, bronchoscopy is not employed as 
often as it should be. Because bronchoscopj is employed less 
often than it should be, the frequency of the disease is not 
appreciated. 


One reason uhy the reported frequency vanes so widely is 
that the reported senes are made up on ividely different bases 
(see Table 1) All stages of the primary disease are repre¬ 
sented in them Some reports mclude laryngeal as well as 
tracheobronchial involvement Some are based on routine 
admissions, others on cases referred for bronchoscopy because 
of suspicion of the disease Still other reports are based on 
postmortem studies, which were probably not always con¬ 
ducted by the same techmques. 

Fiance and Wheeler," who reported the lowest autopsy 
incidence, stated that they had studied the tracheobronchial 
tree down to the third order of bronchi, with special care, 
Daly and his associates,” whose study covers only children, 
consider that diagnostic acumen plays a part in the reported 
frequency Thirty of the last 90 children whom they broncho- 
smped were found to have endobronchial disease, and they 
regard this proportion (88 8 per cent) as probably more 
representative than the 10 per cent incidence m their total 
senes of 484 patients 


The best of the recent reports, and in many respects one 
of the best ever made, is by Houghton and Joules,” on clmlcal 
material collected under the auspices of the British Tnbercu- 
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I 08 IS Association Eight hospitals cooperated, including two in 
which the study was limited to surgical cases In the other 
hospitals, every fifth patient admitted was selected for bron¬ 
choscopy, regardless of the status of the disease or any other 
consideration As far as possible, the bronchoscopies per¬ 
formed in each hospital were iierfonned by the same operators. 
All reports were made on the same uniform simplified basis, 
and the laboratory studies of surgical specimens were con¬ 
ducted according to uniform techniques. 

In the 386 cases thus studied at six English hospitals, 
tracheobronchial disease was diagnosed m 131—33 9 per 
cent This is probably a fair average. It almost precisely 
parallels the 38 8 per cent incidence reported in this thesis 
from the Charity Hospital in New Orleans, La The wide 
range of positive cases at the various English hospitals is 
more conveniently discussed under the heading of clinical 
diagnosis For the same reason the histologic studies in the 
Houghton and Joules report are also discussed under another 
heading 

INCTOENCE IN RELATION TO RACE, SEX AM) AOE. 

The negro incidence of tracheobronchial disease in this 
series (see Fig 4) was higher than the white — 39 per cent 
to 28 9 per cent. This series is small, but the higher negro 
incidence is significant to those who are familiar with the 
special problems of pulmonary tuberculosis in this race. The 
same comment holds for the sex incidence in the two races 
(see Fig 4) In the 43 negro women who wei-e bronchoscoped 
the percentage of tracheobronchial disease was 41 6 

What little the literature contams on the subject of tracheo¬ 
bronchial disease in negroes generally bears out the observa¬ 
tions at this institution, though no other hospital has so large 
a proportion of negroes in its population. Wilber,” who 
pointed out that her observations were the first on the subject, 
found tracheobronchial disease at Sea View Hospital in 96 of 
180 postmortem examinations in negroes against 111 of 291 
®raminations in white subjects The hospital admissions for 
tile penod covered by the autopsy study were preponderantly 
'''hite (8 784 against 1,678) 
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the female bronchus, even thouj^i it is of small magnitude, 
can produce distal disturbances out of all proportion to the 
degree of narrowing 


Endobronchial disease can occur at any age, the wide spread 
observed at the Charity Hospital (see Fig 5) being apparent 
in all reported series In Wilber’s” studies from Sea View 
Hospital, for instance, the age range in 177 cases of tracheo¬ 
bronchial disease was from one to 79 years The highest inci¬ 
dence was m the third decade, in which the largest number of 
autopsies were performed 
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In the study on children by Daly and his associates” at 
Bellevue Hospital, the age range was from four months to mne 
years, 48 4 per cent of the 484 children m the whole senes 
were under three years of age, but 69 8 per cent of the bron- 
“1181 involvement was in this group No special observations 
aeem to have been reported on age in negro subjects. 

incidence in relation to duration of symptoms. 

The duration of the disease is sometrmes stated to be a 
nctor in the incidence of tracheobronchial disease. An analy- 
818 of the bronchoscopies performed for pulmonary tubercu- 
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cases, left upper lobe, 87 cases, right middle lobe, 3 cases, right 
lower lobe, 6 cases, left lower lobe, 4 cases Parenchymal 
disease was present in the right lung in 168 cases and in the 
left lung in 97 In the 66 cases of endobronchial disease, the 
involvement w as on the right side in 44 cases and on the left 
in 33 These figures, all of which are overlapping. Include the 
47 bilateral parenchymal lesions and the 11 bilateral tracheo¬ 
bronchial lesions 



Anatomlo dlitrlbutlon of 
ronchotcop&d tuberculou* lubJecU 


tracheobroncblal Involvement 
Chaiitr HoipttaU 1946 19SS 


of 


68 


In this senes, as in most reported senes, it was generally 
true that unilateral endobronchial involvement was almost al¬ 


ways present on the same side as the parenchymal lesion or, 
if the involvement was bilateral, the endobronchial lesion was 
more advanced on the side of the unilateral parenchymal 
esion. Bilateral endobronchial disease was not necessanly 


®®wiated with bilateral parencliymal disease, and vice versa 
^ese cases also demonstrated, as Myerson” has pointed out, 
that relatively few bronchoscopic examinations are done early 
enough to be certain of the particular branch bronchus from 
which the infectious process spread. 
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PATHOGENESIS. 

There aie two theoiies as to how tracheobronchial involve¬ 
ment develops in pulmonary tuberculosis 

1 Reichle and Frost^” m 1934 advanced the theory that 
infection piobably spieads to the bionchi and trachea by way 
of the lymphatic system By this theory, to express it as simply 
as possible, the lymphatic structures surrounding the major 
bionchi and the trachea absorb infected material from the 
peiipheiy of the lung and carry it through the walls of the 
bronchi, and thence into the mucosa This is of course a 
perfectly reasonable mode of infection, but Meissner'® believes 
that if it occurs, the tradieobronchial disease will present as 
gloss lesions only at ceidain selective sites along the path of 
progression 

2 Bughei, Littig and Culp,®° in 1937, while granting that 
invasion from peribronchial structures may occur by direct 
extension in some cases, advanced the counter theory that m 
most cases infection is by surface implantation. This seems 
the most obvious possibility Reichle and Frost,'® while they 
do not eliminate this mode of infection, consider that it is 
usually prevented by the protective influences of cilia, mucus 
and bronchial per istalsis In their opimon, if surface implanta¬ 
tion occuis at all it is only after massive eruptions of caseous 
mateiial They also believe that this form of infection is 
chiefly limited to secondary bronchi of a lower lobe, whicli is 
the seat of bronchogenic distribution from a large apical 
cavity 

The general experience does not suppoid; Reichle and Frosts 
views Most observers believe that implantation infection is 
the overwhelming mode of extension They also believe that 
it maj'- occur in anj^ part of the respiratory tract, and is not 
limited to the lower lobe The site of predilection, for me¬ 
chanical reasons, is the posterior or posterolateral wall o 
w hatevei bronchus may be involved 

Infection by contiguity is an obvious possibihtj’ whenever 
a cavitj' in the lung is adjacent to a major bronchus Fcvr 
obseiwers, although the possibilitj' naturally exists, consider 
hematogenous spread of any real significance There also 
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seems little ground for the assumption that tracheal lesions 
are secondary to laryngeal lesions Both, instead, pi-obably 
take their origin from the original pulmonary parenchymal 
disease 


ERONCHOSCOPIC OBSERVATIONS 

Samson,* one of the earliest workers in the field of tracheo¬ 
bronchial involvement m pulmonary tuberculosis, listed four 
types of lesions observed bronchoscopically and noted that they 
might exist in combination Bronchoscopic studies at tlie 



lnlillral,\flc t Infillnilive T Slcndit t 

HyWTplMLic bypetpU*t«c Ulcernlive Ulcerative 

bypcTplafttic 


.^**trlbutlon of patholofflo proces*©* In II bronchoscopically 
taberculou* tracheobronchitis. Charity Hospital 1848 


Chanty Hospital indicate that his classification is stili valid 
and sound (see Fig 8) It is as follows 

I The nonulcerative, nonstenobc type of lesion is an 
infiltrative process in the submucosa, characterized by the 
presence of occasional discrete tubercles. The overlying 
mucosa, while not grossly ulcerated, is congested, granular 
and edematous and bleeds easily 

* In the hyperplastic type of lesion the pathologic changes 
aw similar to those just described but are greater in degree 
rhe submucosal process is proliferative, and conglomerate 


644 


ZURIK TRACHEOBRONCHIAL INVOLVEMENT 


tubeicles oi tubeiculomas are often demonstrable In this 
type of lesion there is beginning encioachment on the lumen, 
sometimes of considei able extent. 

3 The ulcerative type of lesion is chaiacteiized by giosslv 
visible circumsci ibed oi diffuse loss of mucosa Pyogenic 
infections aie fiequently superimposed 

In the fibiostenotic type of lesion, stenosis may be local¬ 
ized 01 diffuse While the preceding process may have been 
prolifeiative or even infiltrative, it has most often been an 
ulceiative process which has healed with the formation of 
fibrous tissue Stenotic lesions were surprisingly few in this 
material, but in one of the cases it was possible to determine 
that the antecedent disease had been infiltrative, hyperplastic 
and ulcerative 

The comments of some observers on the pathologic process 
as it is determined bronchoscopically might be mentioned 
Himelstein*’ points out that if, as Meissner says, the earliest 
lesion IS a submucosal tubercle, it is logical that the earliest 
visible manifestation would be an infiltrative edema, which 
might present as an obliteration of the normal depressions 
between the cartilaginous rings Himelstein also observes that 
it IS not usual to find ulceration taking the form of the ordinary 
punched-out, circumscribed lesion When such a lesion is 
present it indicates, in his opinion, an overwhelming infection 
by suiface implantation 

Overholt and Wilson,basing their remarks on a study of 
30 resected specimens, stated that the predominant pathologic 
piocess is submucosal involvement Avith round-cell infiltration, 
usually accompanied by tubercle-formation Wilber=‘ con¬ 
sidered ulceration the definitive lesion, it was present m 
his senes in 177 of 248 autopsied cases In children, according 
to Daly and his associates,'^ the fiist pattern of disease may be 
bionchial compression wnthout mucosal involvement Edema 
and inflammation mav precede ulceration and granulation 
Eiosion of the bionchial wall by infected lymph nodes is a 
possibility in childi en, as might be expected, but is uncommon 
in adults, also as might be expected 

Wilson*’ emphasizes that the first evidence of a stenotic 
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lesion IS likely to be stagnation of secretions Even when 
there is no demonstrable stenosis, loss of ciliary action and 
decreased bronchial peristalsis result in their clinging to the 
bronchial vrall, where they may be mistaken for tubercles 
A practical method of determining the nature of these patches 
IS by the use of suction, secrebons will disappear while 
tubercles will remain. 

Interprctaiton of Bronchoscoptc Observatton The cardinal 
consideration for the bronchoscopist to bear in mind in study¬ 
ing pulmonary tuberculosis, as well as all other diseases, is 
that gross appearances are often decepbve, and that an 
apparently normal bronchus maj actually be the site of an 
extensive disease process. In other words, useful as this 
technique is, it has definite limitabons. 

The first of these limitations is that the bronchoscopist is 
limited by the physical range of his vision He cannot see 
more, m the order of their visualization, than the following 
atructures 

I The larynx. 

* The trachea, 

^ The Carina and bifurcation. 

i On the right, the main bronchus, the orifice of the right 
bronchus, the orifice of the middle lobe bronchus, 
the five segmental orifices of the lower lobe. 

^ On the left, the main bronchus, the orifice of the left 
I'ob^'' bronchus, the four segmental orifices of the lower 

Within these visual limitations, the bronchoscopist can see 
mucosa, dilatation of the lumen and distortion 
and other alterabons in the lumen. Clearly obstructing lesions, 
whi^ are the cause of stenosis and subsequent atelectasis, are 
hasi y visualized Minor stenotic lesions are difficult or im- 
Ihwible to visualize, though their presence can often be 

erred Lesions m the upper lobe bronchi usually cannot 
visualized The temptation to demonstrate suspected 
^ ona "around the comer” with opaque oil should be resisted 
8 method supplies a great deal of information but only at 
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the cost of masking the futuie course of the disease fay the 
continued presence of the opaque solution. 

The bronchoscopist’s function goes consideiafaly faeyond 
merely leporting what he can see through his instrument He 
must decide what is noi-mal and what is not This is no easj' 
mattei It is not at all safe to assume that absence of visible 
changes is equivalent to negative findmgs Clear proof to the 
contraiy vail be adduced shortly There is no doubt, however, 
that when even minoi gioss changes are observed, tracheo- 
bionchial disease is pxesent It is also axiomatic that the more 
pionounced the structuial changes, the more severe the disease 
process is likely to be 


What eventually happens to every bronchoscopist is that as 
his experience increases, he sets up his own criteria of normal 
and abnormal findings Jackson and Jackson,'- for instance, 
stress the importance of color changes, but a reddened mucosa, 
as Houghton and Joules'® point out, may be caused by coughing 
induced by instrumentation, as well as by pathologic changes 


If the altered coloration is due to trauma, it will disappear 
promptly if manipulations aie discontinued foi a few minutes 
Congestion caused by coughing is more likely to be persistent 
In at least one case m this senes, wluch was finally classified 
as normal, the bronchoscopist noted that the unusual degree 
of congestion had almost led him to report tracheobronchial 
disease His judgment that the congestion was transient was 
borne out by the patient’s smooth recovery after lobectom^ 
and thoracoplasty 


The comparison of senes of cases would be easier and of 
more value if all obseiwations were recorded according to the 
simple classification set up in Houghton and Joules"® analysis 
of the material studied by the British Tuberculosis Association 
Bionchoscopists in the six cooperating hospitals were asked 
merelj' to report 1 redness (easj’’ bleeding), 2 gross mucosal 
changes (edema, granulations and active or healed ulcera¬ 
tion) , 3 distortion or stenosis Even with this almost ele¬ 
mentary scheme, the positi\ e bronchoscopies ranged from 18 7 
per cent of 91 cases in'one hospital to 85 3 per cent of 34 cases 
in another There was no apparent explanation for the wide 
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spread except, as the authors observed, the difScuIty of 
establishing a base line of normality 

Correlation of Gross and ificroscoptc Observations No 
attempt was made in the study at Chanty Hospital to deter¬ 
mine the correctness of bronchoscopic observations in relation 
to laboratory and postmortem studies, but reports from the 
literature indicate tliat In this respect bronchoscopy is not 
yet a precise method and probabiy never wili be 

When Wilber” in 1942 reported 177 eases of tracheobron¬ 
chial involvement m 600 autopsies on tuberculous subjects, 
bronchoscopy vas still being used only occasionally It was 
performed in only 39 cases in her series, once in 85 cases and 
apparently twice m four others, with the following results 
Nine cases positive for tracheobronchial disease on bron¬ 
choscopy were negative at autopsj Eleven cases positive at 
autopsy had been reported negative on bronchoscopy Nine 
cases were positive on both autopsy and bronchoscopy, and 11 
others were negative on both examinations Since autopsy 
was as always, the court of last resort, this meant an error 
of approximately 60 per cent in the bronchoscopic diagnosis. 

Houghton and Joules'” study for the British Tuberculosis 
Association included a bacteriologic and microscopic study of 

95 resected specimens, 67 secured at pneumonectomy and 38 at 
lobectomy In the pre-surgical bronchoscopic exainmation 
special attention was paid to the portion of the bronchial tree 
in which the resection was to be done, the findings being 
recorded merely as normal or abnormal The results of the 
study were as follows 

In 66 cases reported as normal on bronchoscopy, there was 
histologic evidence of tracheobronchial disease in 63 resected 
specimens — 94 6 per cent. In 20 instances the disease was 
severe, and in 12 florid. Bactenologically, guinea pig inocula¬ 
tion was positive for tuberculosis in nine of 29 broncho- 
scopically normal css ph , 

In 39 cases reported as abnormal on bronchoscopy, there 
was histologic evidence of tracheobronchial disease in 37 — 

96 per cent In 14 Instances the disease was severe, and in 13 
horid Six of 23 gmnea pig inoculations were positive. 



648 


ZURIK TRACHEOBRONCHIAL INVOLVEMENT 


As these observatioxis indicate, bronchoscopic findings that 
aie apparently normal, by no means exclude bronchial involve¬ 
ment, and vice versa, but the diagnostic error is much more 
likely to be negative than positive A negative error, it is 
scarcely necessary to add, is moie misleading and may be 
much moie harmful than a positive error 

The histologic incidence of tracheobionchial disease is now 
being alteied by the use of streptomycin therapy, a fact which 
should be borne in mind when bo& chmcal and laboratory 
studies are made Thus Olson and his associates-® reported 
that tiacheobronchial disease was present in only 99 (317 per 
cent) of 311 specimens removed from patients who had 
stieptomycin-PAS therapy for four months or more, while 
144 specimens (49 4 per cent) of 291 removed from patients 
who had lesser amounts of treatment were positive for disease 
in this area 

Differenttal Diagnosis In the absence of proof to the 
contrary it is reasonable to assume that tracheobronchial 
lesions in a patient with pulmonary tuberculosis are tubercu¬ 
lous lesions This was not always the opinion, and certain 
other conditions, naturally, must still be considered in the 
diffeiential diagnosis 

Syphilis IS considerably less important now than it was 20 
years ago Carcinoma of the lung, because of its greatly 
increased general frequency, is considerably more important 
It was present in one (fatal) case in this series, m which the 
pneumonectomy perfoi-med was on the indication of bron¬ 
chogenic carcinoma and not tuberculosis Boyce,” m his 
studies on fatalities from carcinoma of the lung at Chan^ 
Hospital of Louisiana at New Orleans, has called attention to 
the disastrous consequences which may follow concentration 
upon pulmonary tuberculous disease to the exclusion of possi e 
malignant disease 

The association of carcinoma of the lung and pulmonarv 
tuberculosis is estimated at about 1 per cent, and the ^so- 
ciation of all carcinomas and pulmonary tuberculosis at a ou 
3 pei cent One other patient in this series had a fatal 
phamigeal carcinoma, wnth extensive metastases, and anot er, 
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who was Imng when last heard from, had a carcmoma of 
the breast. The incidence of associated maiipiancy in this 
series is, therefore, not too far out of iine with the general 
estimates 

It might be added that two of the thtee diabetics in these 
200 cases were in the bronchoscopically positive group Both 
died There were also two alcoholics in the senes Both of 
these conditions greatly increase the dilBculty of treating 
pulmonary tuberculosis and Its complications 


COLLAPSE THERAPY IN TRACHEOBRONCHIAL DISEASE 


One fact which became evident when tracheobronchial dis¬ 
ease first began to be understood has become increasingly 
evident as the use of bronchoscopy has increased it is that 
many failures of collapse therapy which were formerly re¬ 
garded as inevitable and unavoidable are actually due to the 
existence of this complication As Eloesser’ noted in 19S4, and 
as many reported cases, including some in this senes, are still 
proving, many patients with tracheobronchial disease can be 
treated by collapse therapy without harmful results. The risk 
is always present, however It is never clear in advance in 
which cases the results may be good and in which disastrous 
The blind use of collapse therapy, whether nonsurgical or 
snrgica], is, therefore, not justifi^ When it is employed in 
the face of tracheobronchial disease, the post-therapy course 
1* frequently stormy Collapsed lungs often remain unex- 
Wndible The primary disease often spreads to the previously 
intact contralateral lung It is true that the introduction of 
potent antibiotics has greatly reduced the incidence and 
lethality of such complications as empyema, but that is no 
justification for the violation of sound surgical principles 


The risk of collapse therapy in tracheobronchial disease can 
w explained on an entirely mechanical basis in all cases, 
mough in the individual case the anatomic alterations and 
subsequent pathologic changes are modified by the acuteness 
Md extent of the tracheobronchial involvement, and by the 
degree of stenosis already present and further induced by the 
oollapse procedures employed Ail collapse procedures produce 
ivlaxation and shortening of the bronchi, with more or less 



650 


ZUEIK TRACHEOBRONCHIAL INVOLVEMENT 


angulation. All of them, therefore, produce some degree of 
obstruction if it is not already preesnt, increase whatever 
stenosis may already exist, and encourage stagnation of 
secretions 

It IS generally agreed that pneumothorax is the worst 
offender in this respect and thoracoplasty the least Keers,” 
perhaps, had this in mind when he said, in his 1953 presi¬ 
dential address to the Tubeiculosis Society of Scotland, “that 
in the whole history of medicine there was probably no pro¬ 
cedure which, since its introduction, had been so often mis¬ 
applied and had been attended with so many seiious, long-term 
complications ” 

If pneumothorax has been carried out in the presence of 
tracheobionchial disease of any consequence, distal angulation 
of the bionchial tiee occurs on the affected side The so-called 
check-valve effect of a kinked bronchus often explains a cavity 
which continues to enlaige in spite of an apparently successful 
collapse If adhesions are severed after pneumothorax, the 
distortion of the bronchial tiee is inci eased Bernsteih’ 
reported fiom a Veterans Adrmmstiation hospital that pneu¬ 
mothorax was employed in 24 of 43 cases of tracheobionchial 
involvement and W'as unsuccessful in all 24 

Both phremc interruption and pneumoperitoneum act by 
lifting the dome of the diaphragm As a result, pressure is 
excited against the bronchial tree from below If the eleva¬ 
tion IS excessive, dorsal angulation in the left mam bronchus 
is greatly increased and 'its lumen, as well as the onfice of 
the upper lobe bronchus, may be reduced to a mere slit*' 
The existence of an endobronchial lesion in these circum¬ 
stances could w'ell spell disaster On the nght, although there 
IS buckling of the mam bronchus at the level of the onfice o 
the middle lobe bronchus, it is less significant'' 

Phrenic interruption has another deleterious consequence 
when it IS used in the presence of tracheobronchial disci^ 
Since it paialyzes the diaphragm, it further encourages c 
stagnation of bronchial secretions. 

The wisest plan, when trecheobronchial disease exists, is 
to defei all collapse therapy until it is controlled If for any 



ZinUK TRACHEOBRONCHIAL INVOLVElfENT 


661 


reason the internist considers it imperative to act at once, 
thoracoplasty does the least harm This operation is relatively 
safe if it is performed in the face of i datively mild involve¬ 
ment of the broncliial tree If, however, it is performed for 
disease of tlie light upper lobe, the distortion is extreme the 
superior angulation of the normal bronchus Is brought down, 
so that it IS sometimes possible to look directly down the 
right upper lobe bronchus and even to visualize some of the 
tertiary branches." 

CLINICAL AND ROENTGENOLOCIC VERSUS 
BRONCHOSCOPIO DIAGNOSIS. 

Clmtcal Cormdcrations A wheeze is generally regarded as 
the most impoidant and most characteristic clinical observation 
in tracheobronchitis, but various observers have found other 
symptoms and signs important. In Acuna’s" series, for in¬ 
stance, the patients complained, vanously, of subjective 
pressure on the anterior chest wall, difficulty in raising 
sputum, rhonchi, an asthmatoid wheeze sometimes audible at 
a distance, snoring and a subjective sensation that a foreign 
body was caught in the trachea. 

Physical findings mcluded flatness on percussion of the 
Interscapular area, subcrepitant rales, and circumscribed 
^ areas of atelectasis or emphysema. Heaf,* whose observations 
were limited to patients with tracheal disease, mentioned a 
loud distressing paroxysmal cougli, veiy refractory to treat¬ 
ment, deep-seated retrosternal pain, a raw, achmg sensation 
across the chest after a bout of coughing, a feehng of tightness 
across the chest, and limited sputum. The prominent pul¬ 
monary change at autopsy was fibrosis. 

Onr findings from the clinical standpoint, are much more 
in accord with that of Fiance and Wheeler ” Although they 
regarded their records as fairlj accurate, their patients showed 
no marked wheezing, dyspnea, cyanosis or changes in the spu¬ 
tum beyond that which would be attributed to a terminal stage 
of the disease 

In this series, the sputum was positive in 60 of the 66 
oases of tracheobronchial disease, but otherwise the clinical 
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picture was not characteristic. It was, in fact, chiefly the 
picture of basic tuberculosis, with fever, cough and hemoptj'sis 
the most prominent symptoms A wheeze was present in only 
13 cases m the whole series, m seven of these there was no 
endobionchial involvement, while in only one was the disease 
stenotic in character For what it is worth, it might be said 
that theie weie thiee fatalities in these 13 cases 

The important consideiation is not the symptoms and signs 
which are or are not present in tracheobionchial tuberculosis 
It IS the inability of even astute and experienced mternists to 
make the diagnosis by clinical methods In the 121 bioncho- 
scopically positive cases collected by the Research Committee 
of the British Tuberculosis Association'® there was climcal 
evidence of disease in 48 (37 pei cent), the incidence at the 
SIX cooperating hospitals ranging from 14 to 70 per cent, but 
there was also chnical evidence of the disease in 86 of 255 
normal cases— 14 per cent. The interpretation of symptoms 
and signs varied widely and showed clearly that chmcal assess¬ 
ment IS not a reliable guide to diagnosis Jannan’s® experience 
was to the same effect when a presumptive diagnosis of 
present or absent tracheobronchial disease was made on clin¬ 
ical grounds, it was 61 6 per cent correct in the broncho- 
scopically positive cases and 86 3 per cent correct in the 
negative cases 

Roentgenologic Observations Roentgenologic observ'ations 
are no more reliable in the identification of cases of tracheo¬ 
bronchial disease than are clinical obseiwations As all workers 
in the field of pulmonary tuberculosis know, bronchial stenosis 
may occur ^vlthout roentgenologic evidence of atelectasis, and 
complete roentgenologic stenosis may be observed in a patien 
who gives no clinical evidence of what has occurred On t e 
other hand, Wilson's®' statement is probably correct, 
careful X-ray observations are added to careful clinical o 
seiwations in the selection of cases of pulmonary tubercu osis 
foi bronchoscopy, the incidence of tracheobronchitis shou 
be at least 50 per cent, 

klost of the roentgenologic findings which may indiwl® 
tracheobronchial disease were present in the 200 
scoped patients studied at Chariti' Hospital (see Fig 9) 
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were present, however, with much the same frequency in both 
bronchoscopically positive and bronchoscopically negative 
cases. Certainly there were no findings in either group which 
would warrant the diagnosis of tracheobronchial involvement 
or its exclusion on roentgenologic findings alone. 



Examination of Fig 9, in which the observations are 
overlapping, shows that cavitation was the most frequent 
roentgenologic finding It occurred in 48 of the 79 negroes, 
and m 58 of the 121 white subjects studied. Cavitation is a 
predominant characteristic of pulmonary tuberculosis in the 
negro 

The literature emphasizes that cavities of certain typ es are 
lihely to be present in tracheobronchial disease. The list 
includes those which increase in size with pneumothorax or 
which d o not close w hen pneumothorax is otherwise successful, 
which apneaiia nd disappear or which vary in size from 
We to tune, those whTch s how fluid levels, those which are 
rg^and roun d or which have thin_ivalls, and those which 
all ocated in the hilum . Tlie cavitiM observed in the roent- 
E®ogfmns in this series showed, tn tote, most of these 
n'^cteristics, but this was not differentially helpful The 
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same findings were present Hr both bionchoscopically negative 
and bionchoscopically positive cases and their presence, there¬ 
fore, was not a reliable index of the presence or absence of 
tracheobronchial disease 

In stenotic disease, it might be added, fluoroscopy is fre¬ 
quently helpful in the se]ection of the cases which should be 
bronchoscoped The presence of areas of trapped an is a 
positive indicatiomfoi biondioscopic-stu^^though flie^^^nce 
of such areas, again, is no indication that the disease is not 
present 

INDICATIONS AND CONTRAINDICATIONS FOR BRONCHOSCOPY 

In the light of what has already been said, there need be 
little discussion of the indications and contraindications for 
bronchoscopy m pulmonary tuberculosis There are two 
general indications 

1 Bronchoscopy should alwa 3 ’^s be peifonned in the pres¬ 
ence of symptoms, physical signs or roentgenologic findings 
suggestive of the disease These include a unilateral wheeze, 

1^ positive sputum inconsistent with clinical and roentgenologic 
evidence of improvement, marked v ariatio ns in the volume 
and character of the sputum, alteuiatmg-posibve aj^d-Rega- 
tive sputum, expectoration of fibrin plugs or mucus casts, 
which are suggestive of ulcerative diseasepersistently posi¬ 
tive cultures from gastric waslungs without evident roent¬ 
genologic explanation, spreading disease, dyspnea out of 
proportion to the reduction in the vital capacity, fever, includ¬ 
ing' persistent fever after thoracoplastj’’, atelectatic and 
obstructive pneumonitis, a sudden increase in the X-ray 
shadows about a preinously stable focus®* 

2 Bionchoscopj>- should also be performed, as a precaution¬ 
ary measure, before any_jco]lapse_jtherajy__or_iesfictiona 

procedure The damage that may be done if collapse therapj 
IS ‘instituted in a patient with traclieobronclual disease more 
than justifies the bme and effort required to perfom bron 
choscopy This precaution is doubly important if the disease 

bilateral and bilatei'al collapse theiapy is to be institu e 

In the opinion of most obsera^ers, there aie only three 
contraindications to bronchoscopy 
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1 It should not be perfoi-med m the course of profuse 
heipeptyais unless bronchoscopic aspiration of blood sEbuld 
be indicated The reason for this contraindication is not any 
possible ill effect from bronchoscopy during hemorragc^ ^but 
the futihty of performing a procedure which requires full 
vision uhen the field is hopelessly obscured by blood. Atfenpts 
at hemostasia bj bronchoscopy are no longer regarded as of 
any value. 

£ It should not be performed in ulcerative laryngitis , 
unless it is i-equired for emergency reasons, such as sudden 
bronchial obstruction, because of the risk of disseminating the 
disease. If the laryngeal involvement is non-ulcerative, a 
properly performed bronchoscopy mil do no harm. 

3 It should not be performed m a patient so ill that he 
cannot tolerate the procedure at the time. Nor, for humani¬ 
tarian reasons, should it be performed in a pa tient so near 
death that the information secured from the esamination 
could not posaiblj benefit him. More Is said on this subject 
under the heading of possible reactions. 


TECHNICAL CONsIDERATIONB. 

Except for certain precautions required by the infectious 
nature of the disease, bronchoscopy in tuberculosis is per¬ 
formed by exactly the same technique as in any other 
circumstances. 

Anesthesia should be complete, to permit an adequate 
CMmination of the bronchial tree, but it should not be in excess 
nf the requirements. The 200 bronchoscopic examinataons 
^died at the Charity Hospital were performed under a com¬ 
bination of barbiturate premedication and topical anesthesia 
secured with either pontocaine or cocaine No drug reactions 
Were noted. Ether was occasionally used, especially in younger 
Patients. 


Daly and his associates,” whoso 434 bronchoscopies were 
^ performed in young children stated that they had no 
difficulties in any of their cases, they used a combination of 
auntal and local procaine. For both physical and psychic 
*■*8*005 young children should be completely anesthetized 
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The bronchoscopist, however, must never relax his pre¬ 
cautions against infection This is a careless error which the 
more experienced operators are likely to commit A strict 
aseptic routine must be followed Most hospitals provide some 
sort of protection in the form of a mask, like a welder’s mask, 
and it should always be used. A double mask of heavy gauze 
should also be worn over both the mouth and the nose 

The collection and examination of secrebons may furnish 
useful Informabon, parbcularly m cases in which the disease 
is suspected but the climcal picture is inconclusive and the 
sputum IS negabve. It is unfortunate that these studies are 
not made more often Tubercle bacilli were idenbfied in the 
only case m this series in which they were employed. 

Bronchoscopic biopsy was fairly common when tracheo¬ 
bronchial disease was first coming into prominenca It was 
generally discontmued because of the risk of invasion of 
normal bsaue, spread of infecfaon, and delayed healmg of the 
incision, which far out-weighed the possible informabon to be 
gained by iL These objecbons are of less consequence since 
the introducHon of the anbbiotics, and biopsy is again begin- 
mng to be used in carefully selected cases. Its rationale is 
evident when the high percentage of histologic disease not 
diagnosed grossly is recollected Biopsy was used in only two 
cases m this series, and rather half-hemd^diy in them. 

Senal Bronchoscopy Serial bronchoscopy has a double field 
of usefulness. If the original observabon is negabve but there 
is a strong suspicion that tracheobronchial disease exists, the 
wisest plan is to withhold defimtive treatment for several 
weeks and then repeat the bronchoscopy Repeated observa¬ 
tions yield a small but definite percentage of posibve cases. 

The second indicabon for serial examinabon, to follow the 
progress of an endobronchial or tracheobronchial lesion, was 
present in 22 cases in this series, in which 66 bronchoscopic 
^nminabons were made. Eesecbonal therapy was eventually 
earned out in 17 cases The majority of the pabents were 
bronchoscoped only twice, but one patient had five broncho- 
•copic examinabons. 
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REACTIONS TO BRONCHOSCOPY. 

One reason given by some intemsts for their failure to 
employ bionchoscopy in patients with pulmonary tuberculosis, 
no matter what information might be denved from it, is fear 
of spreading the disease Neither personal experience nor a 
review of the literatuie warrants tins fear. Radner,’* who is 
almost alone in his experiences to the contrary, made a search 
of the American literature in 1943 and found only 11 cases in 
which a spread of the disease followed this procedure In view 
of the thousands of bronchoscopies which had been performed 
by that date, this does not seem an excessive number, even 
granting that in every instance the spread of the disease was a 
direct result of the bronchoscopy, which does not follow In 
the 200 cases studied m this series, there was no instance of 
a sudden rise of temperature, hemoptysis, unexpected clinical 
or roentgenologic evidence of spread, or any other indication 
that the procedure had been harmful 

Alexandei,’" whose voice will always carry authority, found 
the reaction of the tuberculous subject no different from that 
of the nontuberculous subject, and thought the worst possible 
sequela was a sore throat for a day or two, if that Mclndoe 
and his associates'® reported that 45 of their 272 patients had 
transient changes in the larynx and 49 had mild febrile 
reactions, none of any significance Four patients had an 
increase in pulmonary disease, but these observers did not 
think that it was necessarily the result of bronchoscopy 

Houghton and Joules^* analyzed their 251 cases from the 
standpoint of possible ireactions, finding no roentgenologic 
evidence of spread in any case, and a transient nse of 
temperature (above 99‘’F for three davs) in onlj- three cases 
—12 per cent 

Coates’® in 1948 reported on 473 bronchoscopies earned out 
on 233 patients at Trudeau Sanatonum over a 10-year period 
He found the increase in parenchymal disease in these cases 
m the two-month period after bronchoscopy to be no 
than in the preceding tw'o-month period Atelectasis occurred 
in only one of the 73 cases in which an increase of the disea^ 
after bronchoscopy was noted His conclusion, that the shi 
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of the operator plays a large part m the incidence of reactions, 
IS perfectly sound At Trudeau, of course, bronchoscopic skill 
IS of a consistentlj high standard 

Eadner," as already mentioned, is alone in the high per 
centage of reactions reported after bronchoscopy Fifty three 
of 97 patients, who were examined 73 times at the Leahi 
Hospital in Honolulu, presented no deviation, clinically or 
otherwise, from the expected course The other 44 patients 
who were bronchoscoped 110 times, showed more or less 
significant deviations Eighteen had transient immediate rises 
of temperature, which were regarded as of no consequence, 
but 26 had secondary rises, all between the tenth and sixteenth 
dajs, and all lasting from 14 to 21 days In 21 of the 44 cases, 
roentgenograms showed a minimal infiltrative spread, and in 
five cases there was atelectasis of a part of a lobe or an entire 
lobe. 

IVhatever may be the explanabon of these unusual observa¬ 
tions, the precautions which Kadner recommends could profit¬ 
ably be followed One is that bronchoscopy be performed at 
least three weeks before any contemplated surgery and that 
a repeat film be made just before operation This will make 
it possible to distinguish between spread of the disease result 
Ing from bronchoscopy and spread resulting from surgery 
Another precaution is that six to eight weeks be permitted 
to lapse between bronchoscopic examinations, to avoid pos 
sible overlapping reactions. Radner is correct in his emphasis 
upon the importance of the prompt return of the cough 
reflex after bronchoscopy, though this candidate does not 
share his opinion that positioning is helpful 

That most observers consider a correctly performed bron¬ 
choscopy to be associated with only minimal risk does not 
of course, mean that accidents do not happen One of 
Acafia’s” patients, for instance, died of (proved) morphine 
poisoning Another of his patients, with bilateral disease of 
the fibrostenotic type, became extremely dyspneic during the 
procedure and required oxygen Two of Hawkins’** 616 
patients, both clironic asthmatics, developed cardiac dopres- 
sion, but both recovered promptly 

Three of Hawkins’ patients died within three weeks of 
bronchoscopy Two patients in this series died within 
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a week. None of these five deaths could be directly related 
to the bronchoscopic examination, but there was no justifica¬ 
tion in any of the cases for employing the procedure These 
patients were obviously close to death When bronchoscopy 
can provide no information which would be useful in the 
management of the patient, as it obviously could not m these 
cases, it should not be performed Its employment to secure 
information of purely academic interest is totally unjustified 
and IS not in line with humane medical practice 

THERAPY 

An analysis of therapy is scarcely the business of a 
bronchoscopist He will, however, fulfill his function with 
more interest and efficiency if he understands the indications 
for the various types of procedure and if he can follow up the 
results The data on the prebronchoscopic and definite man¬ 
agement of these 200 cases are presented in the light of that 
philosophy 

Before bronchoscopy, active surgery in these cases was 
chiefly in the form of collapse (see Fig 10) Forty-three of 
the 66 patients with endobronchial disease weie treated by 
surgical collapse, and 42 (there is considerable overlapping 
because therapy was often multiple) were treated by non- 
surgical collapse 

Baffery^® has pointed out that parenchymal disease and 
endobronchial disease present two separate therapeutic prob¬ 
lems The manner in which the parenchymal disease is 
managed, he says, probably has little effect on the bronchial 
disease, but the bronchial disease may so complicate therapv 
directed to the paienchymal disease that it may have a 
profound effect not only on the parenchymal lesion but on the 
patient as a whole One of the ways to prevent such compli¬ 
cations IS to identify existing bronchial disease before therapy 
IS undertaken It seems fair to say that 46 of the 66 patients 
in this group were put into unnecessary^ jeopardy by the 
performance of collapse therapy before bronchoscopic inves i- 
gation of the status of the tracheobronchial tree 

Dcfimiive Therapy In some of the recent literature there 
has been a good deal of emphasis on the so-called target pom 
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of therapeutic result, which is the ideal to be reached before 
any surgery is undertaken m pulmonary tuberculosis The 
objectives Include sputum conversion, roentgenologic improve¬ 
ment or a stationary status, and cavity closure This candidate 
has been told that at the 1964 meeting of the American 
Trudeau Society, Samson suggested that a healthy bronchial 
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tree be added to these objectives This is a sound suggestion 
from an authority who deserves to be listened to with respect 
m anything connected with tuberculous tracheobronchitis 

The ideals just described are not always reached m any 
variety of surgery Certainly they are not always reached in 
the surgery of tuberculosis They were not reached in many 
of the cases m this series Criticism, however, would not be 
justified In some cases there was undoubtedly a careless 
disregard of the existence of tuberculous tracheobronchial 
disease In some there was clearly a reliance on the ability of 
modem antibiotic therapy to prevent complications, a reli¬ 
ance that did not always prove justified The majority of the 
questionable or borderline cases, however, seemed to fall into 
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the group of desperate risks described by Overholt and 
Wilson^ in then first report on resectional therapy for these 
patients, who were steadily going down hill under more 
conservative measures, it was radical suigery or death 

Collapse therapy, which is a tissue-sparing operation, is 
natuially to be preferred whenever it can be performed, but 
in the cases of endobronchial involvement in winch repeated 
febrile attacks occur and the sputum continues positive. 



Fis: 11 I^eflnltUc post-bronchoecopic therapy In 193 cases of pulmonan 
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lobectomy and pneumonectomy, in spite of then nsks, seem 
to liave a definite if hnuted field These considerations must 
be borne in mind m exanuning the distribution of definitive 
therapy in the cases in this senes (see Fig 11) 


In 1945, when Overholt and Wilson*" made their piehminarj' 
lepoit on resectional surgery, penicillin was the only anti¬ 
biotic available, and its use was then limited almost entirely 
to the military The field of all surgery has been expanded and 
made safer by the present general availability of this and 
other agents, including stieptomycin, which is now part of the 
standard routine of therapy m pulmonary tuberculosis All 
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pahents at Chanty Hospital in New Orleans, who are to be 
submitted to surgery are now treated from foui to si\ months 
before operation, as veil as afterward, with streptomycin by 
vanous routines and in combination with one or another of 
the newer antimicrobial agents 

The availabilitj of streptomycin and other potent anti¬ 
biotics has not, howeier, altered any surgical prmcipies, and 
their use does not compensate for failure to use all possible 
precautionary measures before surgery In other words, the 
fact that streptomjcin is effective in tuberculosis does not 
justifj the failure to search for endobronchial disease by 
bronchoscopy before surgery is undei-taken. That this par¬ 
ticular complication can be entirely eliminated by this agent, 
in spite of its effectiveness, is doubtful, furthermore and 
paradoxicallj, sti-eptomycin can produce the veiy compbcation 
that it sometimes prevents Healing with stenotic scarring is 
now a proved possibility in sb’eptomycm-treated cases of 
tracheobronchitis As Judd*" warns, forgetfulness of this 
possibility might mean overlooking impending bronchial 
strangulation, which could be fatal There seems no reason 
to take for granted that this catastrophe nnight not happen in 
the patient with tracheobrenchial disease before it has been 
controlled 

End Restdts The five deaths in the group of patients 
without tracheobronchial disease and the six in the group with 
tracheobronchial disease need no special discussion Two 
patients died within a week, before any therapy could be 
instituted, as already mentioned, they should not have been 
bronchoEcoped There were two Immediate post-operative 
deaths not related to the piosence or absence of tracheo¬ 
bronchial disease. One patient died of carcinoma of the lung, 
one of nasopharyngeal carcinoma, and one of massive hemor¬ 
rhage from tuberculosis of the bladder The majority of these 
deaths were without relation to tracheobronchial disease and 
can be eliminated from the discussion. It might be added, 
however, that in Houghton and Joules”' study the mortality 
was higher for resection in patients with tracheobronchial 
disease than m those without this compbcation 

In thiB series there was only one surgical complication, a 
bronchopleural fistula, in the 116 patients witliout tracheo- 
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bronchial disease who were treated by surgery In the 55 pa¬ 
tients with tracheobronchial disease who were similarly treated 
there were five instances of bronchopleural fistula, one of em¬ 
pyema, and thiee of contralateral spread In Houghton and 
Joules’*® study of lesections in two English hospitals, all the 
complications were concentrated in the histologically positive 
cases Theie weie four instances of fistula or empyema in 31 
patients with model ate disease, eight in 34 with severe dis¬ 
ease, and nine in 25 with floiid disease As they point out, 
the recoid may not be statistically sigmficant, but it is not one 
that should be ignored from the clmical standpoint 

No attempt was made in this series to follow up the 189 
patients who survived suigery oi other therapy Results of a 
sort, howevei, aie available, for peiiods varying from three 
months to nine years, in 173 patients, and they are presented 
for what they are worth To make the companson betw^een 
cases with and without tracheobionchitis it would be necessarv’ 
to match case •with case in all details Tins is obviously im¬ 
possible, but the crude follow-up (see Table 2) nonetheless 
has featuies of sigmficance 

The end -1 esults tliat aie available leave no doubt of the 
gieatei seiiousness of pulmonary tubeiculosis complicated by 
tracheobionchial disease. There weie no unimproved patients, 
for instance, in the 113 without demonstiable disease of the 
bronchial tiee, but one-fouith of the 60 patients "with traclieo- 
bionchial disease showed no impiovement ovei periods of 
observation varying from three months to two yeais after 
treatment Eighty-three of the 113 patients (73 5 per cent) 
•without tiacheobionchial disease were classified as having 
aiTested disease, against 26 of 60 (43 3 per cent) in the group 
•witli tracheobionchial disease Like the results in Houghton 
and Joules’*® series, these data may be of minor statistical 
significance, but they are of major climcal importance 

THE FUNCTION OF THE BRONCHOSCOPIST IN 
PULMONARY TUBERCULOSIS 

Phelps” in 1936 -wrote with a good deal of indignation that 
medical men did not appreciate the importance of sucli 
complications of pulmonary tuberculosis as obstructive em- 
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physema, obstxuctive atelectasis and "di owned lung,” and 
should have it constantly impiessed upon them In view of 
the infoimation that could be obtained by bronclioscopy, he 
felt that no tubeiculosis sanatoiium could be said to be 
completely staffed without a bionchoscopist 

Wliethei a full-time bionchoscopist should be attached to 
such a tubeiculous section as is opeiated at Chanty Hospital 
in New Oi leans is doubtful He piobably could not be Xept 
fully occupied The wiser solution seems to be to make the 
sei vices of bionchoscopists attached to the general staff fully 
available to this unit 

The position of a bionchoscopist in a geneial hospital is 
somewhat diffeient fiom that of a staff member in a tubeicu- 
losis sanatoi lum In many senses it is a delicate one. He is a 
consultant He enteis a case only upon consultation and 
le-enteis it upon the same invitation He does not select the 
cases foi bxonchoscopy except indiiectly, by general advice 
and foice of example He does not detennine theiapy, and is 
not usually asked to advise upon it He meiely demonstrates, 
as best he can, the lesions of tracheobionchial disease and 
gives his inteiin etation of what he has seen 

It IS an easy mattei, given these cii cumstances, to use the 
services of the bionchoscopist less often than they should be 
used Routine bionchoscopies, even in a tuberculosis sana¬ 
torium, aie not indicated foi a great man}^ leasons, one of 
them being the entiiely piactical consideration that there are 
not enough bionchoscopists to perfonn them The same 
consideiation holds in a general hospital On the other hand, 
as the situation at Chaiitj'- Hospital shows (see Fig 1). 
bionchoscopist might profitably be employed much moie often 
in the management of pulmonaiy tuberculosis ^^^len onlv 200 
bionchoscopies aie perfoirned in 7,500 admissions foi tuber¬ 
culosis, 1,000 of wdiich were managed suigicalh’’, it is impos¬ 
sible to escape the impression that a gieat many oppoidunilies 
foi useful cooperation have been missed. 

Failure of cooperation, it would seem, lies on both sides 
The concern of this candidate is naturally rvith the faults o 
the bionchoscopists In questioning medical men on the 
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tuberculosis service, he found that one reason why they did 
not use bronchoscopists more often was that, while their 
consultations were eventually answered, there was usually 
a notable lack of promptness in the response, furthermoio 
probing deeper, he found that the consultations vere fre¬ 
quently not answered with the willingness and enthusiasm 
which would encourage further consultation. Surgeons in 
the tuberculosis unit made much the same complaints 

These are, perhaps, not very sound reasons for not using 
bronchoscopy more often, they are, however, very practical 
ones One of the results of such a study as this is to bring out 
such errors and misunderstandings 

Patients with tuberculosis would be better served if medical 
men and bronchoscopists cooperated more fully with each 
other Even more ideal would ^ a unit composed of internists 
surgeons and bronchoscopists, who studied the patient as a 
whole rather than piecemeal, as is too often the way at present 
The bronchoscopist should and could have a very wide field 
of usefulness in pulmonary tuberculosis. He is needed for 
diagnosis Whether or not he is asked to advise about therapy, 
therapy must be based upon the observations he reports 

The analysis of these 200 cases at Charity Hospital of 
Louisiana in New Orleans suggests that the bronchoscopist is 
not extending himself in his potential area of usefulness as 
he might and as, indeed, he must if he is not to lose his status 
ns a diagnostic endoscopist, and if patients with tuberculosis 
are to receive the full benefits of modem scienbfic therapy 
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MACROPHAGES IN >AURAL SECRETIONS AND THEIR 
CLINICAL SIGNIFICANCE * 

Leo Ojala, M D , 
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Turku, Finland 

In 1953 Bryan^* published a comprehensive investigation 
dealing with the cytology of aural secretions in connection 
with acute otitis media and mastoiditis The most inteiesting 
points in tins article were the identification of large phago¬ 
cytic cells in auial smeais and, in particular, the observation 
that a certain correlation seemed to exist between the occur- 
lence of these cells and the clinical course of otitis 

On the basis of extensive material consisting of clinically 
followed cases of otitis media Biyan concluded that “a The 
large phagocytes are an indication of relatively severe acute 
otitis media and usually mastoiditis, b Absence of phagocytes 
in the dischaige of acute otitis media indicates a relatively 
mild illness of short duration ” 

In the histopathological literatuie, which will be reviewed 
latei in tins article, the occurrence of maciophages m the evu- 
dates of otitis media has been mentioned earlier, but Bryan 
IS the first to stress the possible diagnostic and prognostic 
significance of this finding Bryan’s idea is of theoretical and 
practical importance, especially at present when the cytologi- 
cal examination of secretions is continually extending ns 
scope also in the field of otorhinolaiyngology 

In this work we have attempted to study in particular the 
correlation b6t\veen osteolyi^ic processes and the occurrence o 
macrophages in aural secretions To obtain a wider basis or 
conclusions we have supplemented the dmico-cytologica ex 
aminations with histo-pathological studies 

•From the Department of Oto Khlno-lJir}nero!ofr> and the Depart™'^ 
of PntholOKlcal Anntom> LnDcr»lt> of Turku Finland 

Editor a Note Thl* ma recel\ed In The Ijirj neoscope Omce and nerep 
for publication May 2 1955 
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GENERAL CONStDERATIONS 

Metchnikoff, the founder of the theory of phagocytosis di¬ 
vided the phagocytic cells into two mam categories the nucro- 
phages or polymorphonuclear leukocytes of the blood, and the 
macrophages, which are large cells of varying genesis and 
morphology In this connection we are chiefly interested in 
the macrophages Terms that are used synonymously in the 
hterature are for example polyblasts, clasmatocytes, histiocytes, 
large mononuclear cells, adventitial cells, pseudoxanthom cells, 
foam cells etc. As a brief summary of the descriptions pre¬ 
sented in the textbooks of histology,*’ pathology,'and 
cytology " the followmg facta may be mentioned 

The origin of macrophages is still an open question It 
seems that they anse chiefly from the monocytes of the blood, 
from the histiocytes of the tissues and from the different cell 
types of the reticulo-endothelial system in general All cells 
having mesenchymal properties may, however, assume phago¬ 
cytic activity and become macrophages when needed (Mbllen- 
dorff) 

The morphological and structural characteristics of macro¬ 
phages show great variations, depending upon their function 
and on the type of the irritant. A detailed description is 
superfluous in this connection 

tinder normal conditions macrophages are generally present 
in the tissues in very small numbers In some physiological 
secretions of the organism, for example in sputum and in va 
Binal secrebon, they are a normal finding", otherwise they 
are found more abundantly only in connection with patho¬ 
logical processes under conditions in which there is abnormal 
destruction of tissues, and in which the general circumstances 
are favorable for them In inflammatory processes they form 
a part of the defense action and resorpbve mechanism of the 

organism. 

According to Menkin" the cytological picture of an exudate 
IS dependent upon the changes in the hydrogen ion concentra¬ 
tion in the bssues during the inflammatory process In his 
monograph dealing with the dynamics of infiammabon he 
ivntes 



672 


OJALA &. PALVA AURAL SECRETIONS 


The usual cellular sequence In the development ot an acute Inflamma 
tory reaction consists ot an Initial Infiltration of polymorphonuclear leu 
kocytes which Is subsequently replaced by an abundance of macrophages 
The underlying mechanism Involved In this basic phenomenon depends 
on the production of a local acidosis In the Inflamed area At a pH 
^arylng between 7 2 and 7 4 the predominating cell ot an exudate Is the 
polymorphonuclear leukocyte Between 7 0 and 6 8 the nmcrophage con 
Etltutes the chief cellular element Concomitant with the rise In hydro¬ 
gen Ion concentration, the polymorphonuclear leukocyte manifests various 
signs of degeneration. Injury or necrosis Below a pH of 6 7 or there¬ 
abouts all types of cells are Injured and a state ot frank suppuration 
ensues 


REVIEW OF THE OTOLOGICAL LITERATURE 

In his article Biyan presented a detailed review of the cjdo- 
logical investigations of aural smears as well as of the reports 
of macrophages in aural tissues undei normal conditions, 
therefore we confine oui leview to the investigations dealing 
with the occurrence of maciophages in the middle ear during 
inflammatory processes 

Goeike® was probably the fiist who paid attention to these 
cells In his lustopathological investigation he stated that, 
in addition to the usual cells found m pus, the inflaininatorj 
exudate of the middle ear contains laige mononucleated cells 
and multmucleated phagocytic giant cells Manasse’* spoke of 
“Koibzellen” and Doederlein® of “gedunsene Exsudatzellen,' 
mentioning also the occurience of multmucleated giant cells 
Singer,however, seems to have been the first to identifi' 
these cells as maciophages and to present a detailed studi 
conceiTied witli their occuiience in the middle ear, their or¬ 
igin, and then morphological and structural characteristics, 
as well as then function According to his report, macro¬ 
phages are an essential element in the inflammatorj" reaction 
of the subepithelial tissue in the middle ear 

On the basis of animal expenments he stated that this reac¬ 
tion takes place very lapidly Macrophages, however, are mos 
abundantly seen at the later stages of inflammation, 
process of healing begins It seems that they act chiefli a 
“scavengers” which phagocytose bacteria, cellular debris, a 
Iipoid substances ansing during destruction of cells, aa 
cany them into the blood and lymph vessels, or into the mi 
ear cantv% from which they are removed with the ‘ 
dischaige, furthermoie, thev probably pla> an importan 
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m the process of immunization and in the defensive action of 
the organism in general 

Their rapid appearance, in Singer’s opinion, is due to the 
fact that the subepithelial tissue In the middle ear originates 
m the reticulum of the previous marrow spaces This tissue 
thus belongs to the reticulo-endothelial system Perhaps the 
absence of lymphoid structures m tlie mucous membrane of 
the middle ear is compensated in this way 

Siirala'* found macrophages in the endolymphatic sac and 
duct under normal conditions and Brunner*, in cases of serous 
labyrinthitis Brunner concluded that exudate is carried away 
from the internal ear, at least to a great extent, by phago¬ 
cytes In addition, he mentioned that macrophages are com¬ 
monly seen m the exudate of acute otitis media 

Ojala,'* in an investigation dealing with the histopathology 
of adhesive otitis, also presented some observations regarding 
the occurrence of macrophages in connection with otitis media. 
He stated that ‘‘macrophages were fairly often encountered 
in the exudate in cases of acute otitis in which the most active 
stages of exudation was apparently over ” 

Macrophages were also a very common finding in old epi 
thellum lined pseudocysts formed in the middle ear as a result 
of previous inflammations In these cases there were few if 
any signs of active inflammation in the surrounding subepi- 
thelial tissue It seemed that macrophages had the function 
of removing disintegrabon products from these cysts, the 
drainage of which was otherwise not possible 

AUTHORS’ MATERIAL 

The climco-cj'tological material consists of 107 cases of otitis 
media, 102 acute and five chronic, treated in 1954 in the wards 
or the out-patient department of the Otolaryngological Clinic, 
University of Thirku. Because the main purpose of our study 
was to obtain information regarding the correlation between 
osteolytic processes and the occurrence of macrophages in 
the aural discharge, the series was selected to contain chiefly 
oases of acute otitis media which had a prolonged course, or 
which seemed to be severe from the begmnmg 
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A small number (17 cases) of clinically mild cases of otitis 
were included for comparison The majority of the patients 
were children, six months to ten yeais of age (59 cases) All 
patients with purulent acute otitis were treated with antibi¬ 
otics after the bacterial strain and its resistance had been 
determined The patients weie kept under observation until 
the otitis was definitely healed A simple mastoidectomy was 
perfoiTned in ten cases of acute, and a ladical operation in 
three cases of clironic otitis 

Smears were made from the auial secretion, usually by 
means of punctuie and aspiiation of the tympanic cavity, at 
intervals of five to seven days, sometimes more frequently, 
until the inflammation healed The smears weie dried in air 
and stained by May-Gi uenwald-Giemsa’s methods Supravital 
staining was not used 

A histological study of bone pieces obtained at operation 
wms made in seven cases of simple mastoidectomy and in 
the three cases of radical operation mentioned above 

For additional information on the correlation betiveen os 
teolytic processes and the occuirence of macrophages we re¬ 
examined the material used by one of us (Ojala) m an inves¬ 
tigation of adhesive otitis This senes comprises 116 seriallv 
sectioned temporal bones, 35 of ivhich showed inflammation 
of the middle eai suitable for the purposes of oui study 

In addition, we made lustological studies of bone pieces 
obtained at 32 mastoidectomies or radical operations per¬ 
formed earlier without a preoperative cytological examination 
of the aural discharge We also studied numeixius smears 
taken fiom the bronchial secretion (26 cases) and from 
pleural and peiitoneal exudate (60 cases) in cases of \arious 
diseases The purpose of this study was to compare the struc¬ 
tural and morphological chaimctei istics of the macrophages 
found in these cases, in wdiich osteolytic piocesses were not 
possible, with those found m the middle eai Moreover some 
smears taken from exudates of purulent maxillary sinusitis 
(five cases) W'ere examined 

RESULTS 

1 CUnieo-cytoIogical Sivdtcs In differentiating the celln 
lar elements in the smears, attention was paid chieflv to m 



OJAIA & PALVA AURAL SECRETIONS 


676 


macrophages, but other types of inflammatory cells were also 
recorded The proportion of macrophages was estimated 
roughly If a few isolated macrophages were revealed only 
on very careful search, the case was placed in the group 
designated in the following tables as "a few ” The group 
“moderate” consists of cases in which some macrophages were 
found in almost all microscopic fields Cases showing numer¬ 
ous macrophages in all microscopic fields were placed in the 
group "abundant.” 

An attempt was made at first to determine how soon macro¬ 
phages appear in the exudate after the onset of otitis For 
this purpose the matenal was grouped according to the clini¬ 
cal durabon of the obtia at the time of taking the first smear 
(see Table I) 

TABLE L 

THE PRESENCE OF MACROPHAOES IN THE FIRST SMEAR ANP 


duration OF OTITIS AT THE TIME. 


Komber ci 
U*cnptaafta 

DamJon of Offxlul Sjrmptorss of Otitn 
< * 4 Dtft 6 7 DtT* > f 

Toftiher 

Nftni» 

-14 

17 

2 

8 

86 

A few __ 

. 

17 

8 

7 

82 

Moderite _ 


8 

6 

10 

14 

Abundant — 

. 


3 

7 

10 

ToUl . 

- u 

42 

ID 

27 

102 


The data regarding the durabon of the clinical symptoms 
of ofahs before the first smear were estimated on the basis 
of the case histones, and of course they are not always ac¬ 
curate. It may be said that the durabon of the inflammation 
probably was not shorter, but especially in the cases of chil 
dren, may somebmes have been longer, than the time indicated 
in Table I 


Table I shows that macrophages were not found in cases in 
which the clinical symptoms of obbs had lasted less than two 
days The smears in these cases contained chiefly polymorpho¬ 
nuclear leukocytes In addition, red blood corpuscles, lympho- 
^es and monocytes were constantly found in vanous num¬ 
bers, and often also fairly large mononuclear cells (c. #16—20 
s diameter) with a usually eccentric, rounded or ovoid nucleus 
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and stinictureless cytoplasm without signs of pliagocj’ted 
material 

Appaiently these cells were histioc 3 d;es whicli had not yet 
begun their phagocytic activity Although the material is 
small, and the data legaiding the duration of otitis are not 
precise, it may be concluded that large phagoc>i;es seldom 
make their appearance in the aural discharge during the first 
two days of otitis 

The macrophages increased in number and size with the 
duration of the otitis Wlren the symptoms of inflammation 
had lasted two to four days, macrophages were found in more 
than half the cases The five cases with a lustory of more 
than five days, but with no macrophages in the smears, were 
cases of clinically mild serous or mucous otitis and will be 


c 













PlK 1 In till"! rnoe tlie s>mptom8 of nn acuto otUls 
fno dn>8 The smear showed a moderate number of ana m 

sired macrophages about 20-30 a In diameter the one seen In tnc a 
photograph measuring 20a The car healed within a week Hign i 
magnification 


discussed latei on On the other hand, macrophages w'ere a - 
ways found m cases of purailent otitis which had lasted more 
than five days when the first smear %vas taken Thus our 
findings suggest that macrophages are a constant cellular e 
ment m the exudate of the middle ear in connection wi i 
purulent otitis media of more than five dai's’ duration 
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FIk. J. The oUlf* had laated 1 daya before admiMlon to the Clinic. The 
•raeare made everr day r«\ealed rarylnp number* of roaorophajjes the else 
of tshich wa* at nnt fairly email but m the later emeare al*o very lorgre 
poaffocytea ■were found Thle fflant phaffocyte the larffeet diameter of which 
'•about 60* v.aa found In n emear mode 1 daye after the oneet of the 
olltla Two da>« aftenvanla the ear wae dr> High power megTilflcatlon 



*€» otitJa bad laeted tiro week* prior to the admloelon to the 
thi. mad© at Interval* of 3 to 4 day* abowed macrophage*. 

dlBM. ™ ■•*« of which varied during- the ■ub*eqaent oouree of the 

Of majtoldeotomy wn* performed one month after the on*et 

Imnwii-l V*' ■tnear containing thle large phagocyte (40*) wae made 

Prtor to the operation (cf al*o Fig 8) The ■meare after 
dav. ■howed macrophage* In over Increoelng nurobera After t 

*^ne ear wu* dry High power magnification. 
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The various morphological and structural characteristics of 
the maciophages are most clearly apparent in the photomicro¬ 
graphs (see Figs 1, 2, 3), some clinical data aie also given 
in the legends In the group in which otitis had lasted two 
to foul days the maciophages weie usually small, about 20- 
25 p. in diameter 

Then cytoplasm contained vacuoles and/or particulate mat¬ 
ter In some cases also larger maciophages, about 30-35/t in 
diameter, weie found scattered here and there in small num- 
beis With increased duiation of the otitis the larger macro¬ 
phages become moie common, but multinucleated giant cells 
weie seldom seen in cases in which the otitis had lasted less 
than seven days before the smeai was taken 

Table 11 classifies the material by the clinical type of the 
otitis and by the presence of maciophages 

TABLE n 

MACROPHAGES IN VARIOUS TYPES OF OTITIS 


Number of 
UTcrophaffei 


Tjpe of Otitis 


Togrtbtr 

Scroul 

Mucous 

Purulent 

None_ 

-6 

1 

29 

36 

A fen — 

__2 

4 

26 

32 

Moderate ~ 

■ , 

2 

22 

24 

Abundant ~ 

_1 

1 

8 


Total 

__9 

8 

85 

■■9 


The otitis was defined as seious, mucous or purulent, accord¬ 
ing to the otoscopic appearance of the tympanic membrane 
and the macroscopic and microscopic cliaracter of the exudate 
In all cases of otitis defined as seious or mucous, the culture 
revealed no growth of bacteria Table 11 shows that macro¬ 
phages were found in nine of the 17 cases of serous or mucous 
otitis, in two cases they were abundantly present 

The case history revealed that the otitis in these two cases 
had begun seven and 21 days earlier respectively, the initial 
symptoms, fever and pain, passed, and the patients later came 
to treatment because their hearing did not improve 

It may be supposed, therefoie, that the otitis had begun as 
a purulent one and vas already in process of healing when 
the first smear was taken In all these cases the tympanic 
membrane was not perforated Clinical symptoms and signs 
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of mastoiditis were absent and after myringotomy the ears 
healed in a short time without complications 

In the seven cases of serous or mucous otitis ivith no macro¬ 
phages in the exudate the symptoms were those of a secretory 
catarrh Five of them had lasted more than five days when 
the first smear as taken The exudate contained a few inflam 
matory cells, mainly lymphocytes and monocytes, or no cells at 
all The 29 cases of purulent otitis showing no macrophages 
m the exudate included 14 in which the otitis had lasted less 
than two days, and 16 in which it had lasted two to four days 

Table III show's the correlation betiveen the occurrence of 
macrophages and the clinical course of otitis in our case 
material 

TABLE m. 


the PREaENOE OP MACROPHAGES PLOTTED WITH RECOVERY 
AND CLINICAL COURSE OF OTITIS 


Nraher of 
AUerophicc* 


Recovcnr withlo 

Froa tbeM 

7 dJTl 

7 14 DtT» 

14 SO Dart 

> 30 Dan ^raitoidectomy 

None_ 

19 

17 

6 


A fetr .. . 

— G 

IS 

9 

4 8 

Moderate ^ 

_1 

12 

5 

e B 

Abnndant 


1 


6 2 

Total __ 

-20 

4S 

23 

15 10 


The period of recovery showm in Table III was calculated 
on the basis of the case histories from the day of the onset 
of otitis to the day when the middle ear was dry the drum 
membrane of normal appearance, and the hearing within 
normal limits With respect to the proportion of macropliages, 
the cases were classified by the smear containing the largest 
number of macrophages The greater part of the patients 
were treated in the out patient department and checked at 
five to seven day intervals A resulting disadvantage was 
that the ears which made a rapid recovery were usually dry 
at the second examination, and further smears could not be 
taken 

Table Til shows that SO out of the 86 ears without macro¬ 
phages in the exudate made an uneventful recovery within 
two weeks This statement seems to support Bryan’s view 
that absence of phagocytes in the discharge of acute otitis 
media indicates a relatively mild illness of short duration 
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According to case reports, there was a mild serous oi mu¬ 
cous otitis in eight of these cases The remaining 22 cases 
showed all characteristics of a sevei'e purulent otitis at the 
fiist examination The patients concerned came undei treat¬ 
ment during th fiist few days of then illness Apparently 
macrophages had not yet appeared in the exudate in these 
eaily cases (see Table I) 

When the patients came to the second examination the 
ear was already dry, and further smears could not be made 
The influence of antibiotics could not be precisely evaluated 
It seems, however, that our case material does not allow such 
generalized conclusions as presented by Bryan In our opin¬ 
ion, the only conclusion to be drawn fi-om the absence of 
phagocytes in the discharge of acute purulent otitis media is 
that the otitis has lasted a rather short time 

Of the 66 cases with macrophages in the exudate, exactly 
one-half lecoveied within 14 days In the other half the 
otitis was more prolonged, mastoidectomy being necessarj" in 
ten cases The proportion of cases lasting moie than 14 days 
incieased, in agreement with the finding of Bryan, with 
the number of macrophages in the exudate The proportion 
of mastoidectomies was approximately the same (about 20 
per cent) in the groups showing a moderate or a large num¬ 
ber of macrophages, it was about twice that in the group 
with a few macrophages Before drawing any conclusions 
we wish to deal shortly with some factors which do not appear 
from the table 

It was stated in connection with Table I that the number 
of macrophages generally increased with the duration of 
otitis It must be added that in many cases macrophages were 
most abundant immediately before healing of the otitis We 
present t\vo illustrative reports 

Case 81, a boy eight years of age became ill two weeKs 
high fe'v er and severe pain In both ears The family doctor , 

aureomycin, 760 mg dally for one week and did not perform nu 
gotomy The seyere symptoms diminished but slight feyer and ®®'^ 
oerslated and the hearing was much Impaired During the last two o 
before admission the fever rose again to 39” C The patient was sen 
our out patient department and was admitted to the wards 

The bov looked severely ill The temperature wras 38 6” C The 
sedimentation rate was 78 mm an hour There was purulent maxinarj 
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elnnaltfa bllaterallj The oar canala were dry the tympanic membrnnea 
were reddish thickened and bul^d outwards Pnnoture and aapiratlon 
rerealed much purulent exudate from which streptococcua pyogenes was 
cultured The Roentgenograma showed an extenalve cell ayatem dif 
fusely ahadowed but with no algna of deatnictlon of bone In the ameara 
macrophagea were found in abundance. 

The patient was treated with penicillin and atreptomycln. The recovery 
was uneventful The profuse discharge from both ears ccaaed after three 
days After 10 days both drum membranea were of normal appearance 
and the hearing waa normal 

Comment In this case there was good reason to expect 
coalescent mastoiditis to develop According to Bryan, abun¬ 
dance of macrophages in the exudate should also suggest such 
a development. The Roentgenograms however, did not reveal 
signs of osteolytic processes This negative finding was sup¬ 
ported by the prompt recovery after proper treatment. Al¬ 
though the part played by the antibiotics cannot be ignored, 
we are Inclined to believe that reparative processes were al 
ready predominating, and only adequate drainage was needed 
for recovery 

Ume 2J a man 60 years of age. About three weeks previously the 
patient had a sore throat and soon afterwards exporlencM pain In the 
left Bsr A general practitioner performed myringotomy and prescribed 
penldllln There was a persistent slight discharge from the ear and 
the hearing waa impaired Becauae the condition did not Improve the 
paBent waa admitted to the CUuIc 

The general condition of the patient waa good. The blood sedimenta 
rate waa 22 mm an hour and the leukocyte count 8560 cu nun 
Tbere waa a slight mucoua discharge from the left ear The Hoenlgeno- 
Srama revealed an extensive cell system with diffuse shadowing but 
wi^out signs of destruction of bone The smears contained neutrophilic 
and numerous eosinophilic leukocytes lymphocytes monooytea and a 
moderate number of macrophages Culture did not reveal growth of 
baclerit 

The patient waa treated with antibiotics and antlhlstamlns for a 
weet There waa no Improvement on the contrary the hearing grew 
ronUnuoualy worae and a simple mastoidectomy was performed about 
after the onset of odUa The extensive cell system was filled 
wtb aero-mneous exudate The mucous membrane was slightly edema 
100 *. There was no macroscopic evidence of destruction of bone Ml 
croscopic examination waa not performed 

The recovery waa prolonged After alx weeks the ear waa dry and 
hearing almost normal The smears examined every week continued 
m Show eosinophils and macrophages In addition to other infiammatory 
^is- Towards the end of the disease the number of eoslnopblls de- 
ceased and macrophages Increased The last two smears contained 
hiy a few cells almost eiolualvely macrophages. 

Comment In this case, the otitis apparently was in the 
main of allergic origin There was no evidence of osteolytic 
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processes Macrophages, however, were fouad la the exudate 
during all phases of the disease, m even greater numbers 
after mastoidectomy Before the defimtive healing the num¬ 
ber of these cells increased, and at last the macrophage was 
the predominating cellular element in the smears 

Let us now return to Table III Although the figures m 
the table seem to support the conclusion made by Bryan, i c 
that laige macrophages are a prognostically unfavorable sign, 
such a conclusion apparently is somewhat beside the point 
On the basis of our case material it seemed that the occur¬ 
rence of laige phagocytes m the exudate was a sign that the 
otitis had lasted a fairly long time rather than an indication 
of a piolonged course in the futuie 

Theie was no evidence suggesting any correlation between 
the quantity of macrophages and osteolytic piocesses An 
abundance of macropliages in some cases seemed to suggest 
that the otitis was m the process of healing, furthermore, we 
could not find any type of macrophages characteristic of oste¬ 
olytic processes The same structural and morphological varie¬ 
ties of maciophages were found both in cases with and with¬ 
out osteolytic processes 

The five cases of chronic otitis in which a cytological stud\ 
of aural discharge ivas made included three of cholesteato- 
matous otitis, one case of chronic otitis without cholesteatoma, 
and one case of simple mucosal suppuration wuth central per¬ 
foration of the drum Macrophages were found in one of the 
cases of cholesteatomatous otitis and m the case of chronic 
otitis without cholesteatoma In the other cases of cholestea¬ 
tomatous otitis the smears showed polymorphonuclear 
cytes, lymphoc 3 d:es and an abundance of desquamated cpithe - 
lal cells, which sometimes formed large syncytial masses Ac¬ 
cording to Probst and Pfalz” such syncytial masses of epi¬ 
thelial cells are a chaiactenstic finding in the discharge o 
cholesteatomatous otitis 

2 Hist^aihological Studies The serially sectioned tern 
poral bones at our disposal included 66 cases winch show 
signs of nuddle ear inflammation In 21 cases the exu 
wms serous and contained only some lymphoc>i:es and mon 
cytes or no cells whatever The remaining 35 cases were so- 
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lected for more detailed examination and were divided into 
three main groups on the basis of the inflammatory 
alterations 


The first group comprised 12 cases of acute suppurative 
otitis media Unfoidunatelj, the case lustones did not reveal 
any information regarding the duration of the inflammatory 
process There was, howevei, some histological evidence that 
in seven of these cases the otitis was probably of ratlier short 
duration In the middle ear cavities there was pumlent or 
seropurulent secretion without any signs of incipient 
organization 


Haymann" has shown, on the basis of animal experiments, 
that orgamzation of exudate in the middle ear may begin as 
early as during the first three to four days of inflammation 
So far as these statements apply to man, the inflammation in 
our cases may have lasted less than three to four days In 
three cases the tympamc membrane was m the process of 
being perforated In the others the tympanic membrane was 
to some extent infiltrated with inflammatory cells, but there 
were no necrotic areas suggesting perforation The exudate 
consisted chiefly of polymorphonuclear leukocytes A small 
number of lymphocytes and monocytes were also found but 
no macrophages These statements are in agreement with the 
results of our chnico-cytological studies 

bi the remaining five cases the inflammation seemed to be 
more prolonged The middle ear cavities contained numerous 
mganization processes and purulent or seropurulent exudate 
Macrophages were abundant both in the exudate and in the 
organized tissue 


toWit* sroup consisted of two cases of coalescent mas- 

f hi'* shows an area of intense osteoclastic resorption 

0 tone in the mastoid air cells around the antrum The 
0 Im mucous membrane is strongly infiltrated with poly- 
^ orphonuclear leukocytes The cell cavities are filled with 
rinous purulent exudate containing chiefly polymorphonu 
oar leukocytes but no macrophages 

^On the other hand small macrophages (see Fig 6) are 
n some neighboring air cells, in which the exudate is in 
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Fig' 4 Mnstoid air cells In a cnae of coalescent mnstoldItiB Macrophages 
■were rarelj If at all found In the areas of most Intense osteoclastic rcsorp 
tlon of bone Low po'wer magnlflcatlon 


the process of oiganization and osteoclastic resorption of bone 
has changed into apposition of bone This seemed to be tlie 
geneial celliilai sequence Macrophages were found very 
laiely, if at all, in areas where destruction of tissues ivas 








Klp C Tlio same case ns In Flp 4 Small sired 
con In A\hlch the innammntor> process seemed to b 
ponor mncrniflcatlon 


ntr 


macrophaccs In "".[pi, 

a calming down H P 
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predominant, with or without osteoclastic processes The 
more prominent the signs of reparative processes, the greater 
was the number of large macrophages both in the exudate 
and in the tissues 

The third group contained 21 cases of different sequelae of 
otitis In addition to old adhesions, there were in 12 cases 
numerous organization processes in the tjunpanic cavity and 
in the mastoid air cells There was also serous or mucous 
secretion in varying amounts, and it contained numerous 



aultlnuclentMl macrophages In n marrow bone. The neighboring 
inff Bhowed abundantly oraanlaed tiwue and »«roua exudate contain 
raacrophaffea. There waa Intense appoiltlon of bone Me¬ 
dium marnlflcatlon 


macrophages, in some cases only these cells Macrophages 
were also abundant in the organized tissue, in the subepi- 
thdial tissue, and in two cases In the neighboring marrow 
spaces (see Fig G) The bony walls in these cases showed 
no signs of active osteoclasis, on the contrary, new bone was 
Mually laid down 

In the remaining nine cases of this group the tympanic 
'^vity and the mastoid air cells contained adhesive processes 
and numerous epithelium-lined pseudocysta which judging 
from the past histories, must have been formed years bo- 
'ore. These cysts were usually filled with macrophages and 
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Piff 7 Old pscudoc>*t8 In tjmpanic ea\lt> contttliiinfr macrophapt“> 
dcsau'irnnted epUhellal cella The loose and oedematous subeplthcllal tissue 
did not Pho\N signs of actl%e Inflammation Medium magniflcatlon 

desquamated epithelial cells (see Fig 7) In some cj'sts there 
weie also dioplets of homogeneous mateiial It seemed pos 
sible that macrophages had the function of lemoving the dis- 
mtegiation products from these cysts 



Fip S Tlip same case the hlstorj of which le presented 
Fig 3 NunurouH miiUlnticUatcd giant cells (the largest ®?i,ninc 

are seen In an air coll In ^htcli the Infiammallon with 

down The loose subepithclfal tissue nas to some of 

lymphot'tes and plnsinacells The boii> walla showed slight appoa 
bone ^Icdlum mnfmincatlon 
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Histopathological study of bone pieces obtained by mastoid¬ 
ectomy and radical operation revealed findings which were in 
keeping with Uiose reported above The series of mastoidec 
tomy consisted of 16 cases of acute otitis, seven of these be¬ 
longed to our clinico-cj'tological material Macrophages were 
most numerous in the air cells in which the inflammatory 
process was obviously calming down (see Fig 8) In the 
areas of active destruction of tissues macrophages were en 
Countered rarely if at all 




* otly trJant c«ll» Jn irrmulatJon tJwruf In a of 

cnronic cholefteutomatoaf otlti*. Medium m«(mlOc«tlon 

The senes of radical operation compriamgr 17 cases of chol- 
eateatomatous ohtis and six cases of chronic otitis without 
lAolesteatoma, showed similar results It should be added 
besides other types of macrophages, large "foreign body*' 
^nt cells were a very common finding in these cases (see 
Fig 9) Usually they surrounded slits m the granulation 
tissue Evidently these slits had contained cholesterol or fatty 
®cid crystals, which had resolved during preparation. The 
o^prence of such giant cells m connection with chronic 
otitis has been mentioned earlier, for example by Drennova* 
Simonetta 
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From these results it may be concluded that the occurrence 
of macrophages, in cases with and without osteolytic proc¬ 
esses, IS mainly linked up with the reparative and resorptive 
functions In coalescent mastoiditis leparative and destructive 
processes alternate, and there aie always areas in which 
either one oi the other of tliese piocesses predominates The 
macrophages occuiring in the exudate of coalescent mastoid 
itis aie obviously derived mainly from areas where reparatne 
processes predominate Theie is no evidence for the assump¬ 
tion that an abundance of maciophages in the exudate of 
otitis media might be a sign of unfavorable prognosis In 
fact, our clinico-cytological and histopathological studies seem 
to indicate lather the reverse 



’SBSr 


FIb 10 Large multlnucleatcd giant cell In bronchial secretion 
power ninfrnlficntlon 


HlKh 


5 Othci Cytological Studies Bionchial secretions v^ore se¬ 
cured durmg a diagnostic bronchoscopy in 26 cases of spe¬ 
cific 01 unspecific inflammation, oi of suspected malignanc} 
All the smears contained some, mostly numerous, sma 
medium sized macrophages, 15 to 25 /i, showing 
amounts of phagocyted dust particles (“dust cells ) ^ 

giant phagocjd;es, 25 to 75 ft, weie seen with phagoewe c 
lar debris or paiduculate matter in 17 cases of long-s an 
pulmonaiy infection (see Fig 10) The appearance o 
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cells WR3 indistinguishable from those encountered in aural 
smears 

Pleural and peritoneal exudates were obtained by pimcture 
and aspiration and stained, like the bronchial washings, by 
the Papanicolaou tecliniqne The 28 pleural exudates were 
mostly associated with infectious disease, the 22 peritoneal 
fluid specimens with a condition of cirrhotic liver or suspected 
malignancy In these smears lymphocjdes and monocytes were 
frequently seen. Giant phagocytes were clearlj more scarce 
than in bronchial aspirations Nevertheless typical large pha¬ 
gocytes with ingested cellular debris were found in six pleural 
and four peritoneal specimens 

All of the five cases of purulent maxillary sinusitis, in which 
the exudate was studied cytologically, were complications of 
acute rhinitis and, judging from the clinical symptoms, had 
lasted about one or two weeks The smears contained chiefly 
polymorphonuclear leukocytes Macrophages were not found 
although they were very carefully sought 

DISCUSSION 

Our studies showed that the usual cellular sequence in in¬ 
flammations of the middle ear follows the general lines de- 
cribed by Menkin For the first few days of acute suppurative 
otitis the polymorphonuclear leukocyte is the chief cellular 
element in the exudate It seems that active macrophages 
seldom make their appearance in the exudate before the otitis 
has lasted about two days After about four days they seem 
to be a constant finding They increase in number and in sixe 
with the duration of otitis and, before healing of the inflam¬ 
mation they may become the predominating cellular element 
in the exudate 

Unfortunately, we could not determine the pH of the exu¬ 
date, the lowering of which, according to Menlan, is responsi 
hie for the changes in the type of inflammatory cells We 
can only confirm the statement made by Singer, that the 
occurrence of macrophages is intimately connected with the 
keneral defensive, reparative, and resorptive actions of the 
hody and therefore, IS dependent on the extent of inflaroma- 
damage to the tissues In very mild catarrhal inflamma 
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tions With little or no destiuction of tissues macrophages are 
not found On the other hand, they are always found in the 
latei stages of inflammation involving damage to the tissues 
whether or not there are any osteolytic processes 

On the basis of our studies there aie no types of macro¬ 
phages specific to inflammations of the middle ear only, nor 
IS theie any type of maciophages specific to osteolytic proc¬ 
esses As a matter of fact, the macrophages found in the 
exudate of a coalescent mastoiditis apparently aie not derived 
fiom the aieas of active osteoclasis but from those in which 
lepaiative piocesses piedominate, therefoie the quantity and 
the quality of the macrophages in the exudate of an otitis 
media obviously do not offer any reliable basis foi conclu¬ 
sions regarding the presence of osteolytic processes or regard¬ 
ing the course of the otrtis rn the future 

A great number of maciophages may be a sign of extensne 
damage to the tissues but, at the same time, it seems to indi¬ 
cate that the destimctive process is already calming down A 
few or absent macrophages in a severe acute otitis may indi¬ 
cate that the inflammation has lasted a rathei short time, or 
possibly that there is an acute exaceibation On the whole, 
the diagnostic and prognostic significance of maciophages 
seems to be fairly limited Perhaps it may be said that an 
ever-increasing number of macrophages in successive smears 
may be a prognostically favorable sign Vanation m the num¬ 
ber of macrophages may indicate repeated acute exacerbations 
being thus, peiliaps, a sign of unfavorable prognosis 

SUMMARY AND CONCLUSIONS 

This study was stimulated by Bryan’s interesting investi¬ 
gations regarding the diagnostic and prognostic signifies^ 
of large phagocytes in the exudates of otitis media Acco 
ing to Bryan, large phagocytes indicate a relatively severe 
acute otitis media, usually with mastoiditis, while the 
of phagocytes indicates a relatively mild illness of s lo 
duration 

The present paper is based on clinico-cytological and histo- 
pathological studies The series studied cvtologically comprises 
107 cases of clinicallv follow'ed otitis media, furthermore. 
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smears of bronchial secretions and pleural and peritoneal 
exudates were examined in 86 cases of various diseases The 
purpose of this latter study was to compare the structural and 
morphological charactenstics of the macrophages found in 
these cases, m which osteolytic processes ivere not possible, 
witli those found in the exudates of otitis media In addition 
cytological examination of the exudate was made in five cases 
of purulent maxillary sinusitis 

The Iiistopathological material consists of 85 serially sec 
tioned temporal bones with various inflammations of the mid¬ 
dle ear and of bone pieces obtained at 16 mastoidectomies and 
23 radical operations 

The results of tlie investigation allow the following con 
elusions 

1 The cellular sequence in connection with inflammations 
of the middle ear does not differ from that desenbed in con¬ 
nection with other inflammations in the organism After the 
first few days the macrophage is a constant cellular element 
in the exudate of purulent acute otitis media 

f There is no type of macrophage characteristic of inflam 
mations of the middle ear only, and also no type character¬ 
istic of osteolytic processes The macrophages found in the 
exudate of coalescent mastoiditis are chiefly denved from the 
areas m which reparative processes predominate 

3 The quantity and quality of macrophages in the exudate 
of an otitis media obviously do not offer any rehable basis for 
conclusions regarding the presence of osteolytic processes or 
regarding the course of the otitis in the futim 
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TRANS-INCUDAL STAPEDOLYSIS FOR STAPES 

MOBILIZATION IN OTOSCLEROTIC DEAFNESS* 

(Under Audiometnc Control) 

A Surgical Technique for Improvement of Hearing m 
Otosclerosis Is Described Utlbnng New Methods 
In the Stapes Approach. 

Victor Goodhill, M D , 

Los Angeles, Calif 

SCEGICAL PHYSIOLOGY OP TKANS-INCUDAL STAPEDOLYSIS 
TECHNIQUE 

I Methodical lysis of stapedial footplate ankylosis by either 
simple rocking or mechanized vibratory force, under operattve 
audtometne control 

S Avoidance of incudo stapedial joint dislocation by use of 
trans-incudal force, force is not applied to the neck of the 
stapes, but to the capitulum through the lenticular process of 
the incus In very loose incudo-stapedial joints, preliminary 
immobilization of this joint is obtained by cementing with a 
plastic material 

S Avoidance of surgical crural fracture by preliminary 
stapediotenotomy to eliminate counter pull by stapedial ten¬ 
don, in cases where tendon is under tension 

i Avoidance of unnecessary manipulation when micro- 
scopic examination and palpation reveal pathologic crural 
atrophy and footplate replacement by pathologic otosclerotic 
bone 


HISTORY' 


That ‘ ankylosis” of the stapes footplate can produce a con¬ 
ductive type of deafness has been known for over a century 
Kessel,' m 1876 began the surgical saga of attempts at lysis of 


■atapeSoli-Bli s^nu useful In that It expresses a prooeCure 
IsrfxtiJ Jy**! or freelnjT of ndboslona around the atape" 7TiI» Is the ob 
ttfti aurglcal proceduro and the one word ■JmpUflea the deicrlp 

tJon of the aurmcal ob/wtiro 

Note: Thie me received In Larynffoecope Office and accepted for 
publications May 16 1856 
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the fixed stapedial footplate He was followed by many otol¬ 
ogists who sought surgical techniques to reopen the closed 
pathway of perilymphatic sound conduction to the basilar 
membrane Many names should be mentioned m this connec¬ 
tion It IS not witlun the scope of this paper to go into details 
of this rather fascinating chaptei in medical history Blake," 
Jack,^ Miot,'* Holmgren' and many others were identified witli 
attempts at recieation of an acoustically mobile penlympliatic 
pathway to the oigan of Corti 


Most of the attempts of these early surgical investigators 
apparently resulted m failuies, although some individual bril¬ 
liant successes weie repoi*ted sporadically towards the end of 
the last century It is suipnsing that some of the favorable 
eaily lepoi'ts were not followed up by long range studies, 
however, it should not be infened that this lapse was neces¬ 
sarily due to bad results Medical history is replete with ex¬ 
amples of discontinuity in the flow of climcal knowledge 

Whatever the causes were, the surgical approach in oto¬ 
sclerosis was transferred to the vestibular labyrinth shoiilj 
after the turn of the century Early failures in tins new storj' 
of fenestmiion surgei'y were also discouraging The re¬ 
searches of Holmgren,® the persistence of Sourdille* and the 
final bnlliant technical achievements of Lempert" brought to 
surgery for the first time a practical method for restoration 
of hearing in otosclerosis by fenestration of the external semi¬ 
circular canal, nevertheless, the possibility of direct approach 
to the ankylosed stapes continued to intrigue some otologists 

Rosen's' recent reports on stapes mobilization have been 
most encouraging, and have again turned the interests of 
otologists back to the stapedio-vestibular articulation 

Recent surgical experiences in this field have prompted me 
to suggest a technique which appears advantageous and which 
has yielded encouraging primary lesults in both ideal and 
fail candidates for surgical intervention in "otosclerosis 


•In thl^ pnpcr the term otosclerosl* I* used In Ute 'otitext of j 

otoecleroslo n term frequcntl\ encountered In a 

concel'e of tills term no deacribJnir footplate ank>loi<l8 propaDi> 
\arlct} of pntholoplc states one of which 1* the umlcal hlatol e rnnny 

acleroal^ na described b> tt Ittmaack e Guild to oUf't Xa'teri’an . 

othera Clinical evidence la nccunjjintiwr which point" _,!!*^„£u,cIero- 
exletenee of IchIoo" other than the claasic herdc of hlatoIoRlc oto" 

"I" In the production of footplate ankxloals 
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It IS not within tlie province of tWs communication to deal 
with these results The periods of observation are too short 
to permit sober evaluation Such evaluation will be presented 
in a further paper, nhen sufficient time has elapsed for pioper 
study of long term results The specific details m this tech 
nique are baaed upon preliminary studies of earlier failures 
and upon basic physiologiic pnnciples in labyrinthine and in- 
tra tympanic surgery 


There is sufficient evidence at tins time to indicate that pres 
ent technical improvements in stapes surgery may possibly 
produce results which might have permanent value No such 
proof has yet been offered to the profession in any long range 
clinical case material, nevertheless, it is certam tliat many 
otologic surgeons wish to study this approach, and it is hoped 
that some of these technical suggestions may be useful Un¬ 
doubtedly, much of what appears m this technique will require 
change, and additions and deletions will undoubtedly occur 
within a very short time, nevertheless, this approach is being 
presented now because there appears to be a need for informa¬ 
tion on the technique of this very delicate and complex surgical 
procedure within the human temporal bone 

This is not simple surgery Experience seems to indicate that 
this procedure in its present early form should be limited to 
the otologic surgeon who is skilled in fenestration surgery, for 
two reasons 1 He has the specific anatomical training and 
surgical dexterity necessary for intra-tympanic manipulations 
* The patient who is subjected to a stapes procedure is en¬ 
titled to have available to him the fenestration operation if 
the stapes procedure is unsuccessful It is not logical that a 
patient be required to seek surgical help through fenestration 
at the hands of another surgeon if the stapes footplate cannot 
be mobilized 


When the stapedolysis procedure is successful the ad van 
rages to the patient are important. Because of the preserva¬ 
tion of the functiomng tympanic membrane and ossicular 
™ain, the hearing restoration is usually excellent. The surgi- 
™ procedure is much simpler for the patient, from the point 
of view of short hospitalization, simple and brief postoperative 
course relabve absence of side effects and discomfort. 
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TECHNIQUE 

1 Pi eopei ative Caie 

The preoperative medication foi stapedolysis surgery should 
not be heavy It should be sufficient to produce a calm entn 
into the opeiating room but not deep enough to obtund accu¬ 
rate lesponses foi audiometnc thieshold studies The patient 
should be slightly sleepy but not heavily naicotized Foi this 
pui-pose, baibituiates alone usually suffice Three giams of 
sodium pentobaibital aie usually sufficient foi this procedure, 
this medication is given in divided doses about two hours and 
one houi befoie suigeiy Morphine and its analogues are 
usually not used There is no need foi ati opine or similar 
di ugs 

2 Prepaiation 

Hail piepaiation is kept at a minimum The haii is not 
shaved but is usually kept out of the suigical field bv the use 
of a modified bathing cap oi adhesive tape The head is placed 
with the opposite eai in a comfoi*table douglmut retainer, and 
the patient is asked to hold a push button for use m audio- 
metiic lesponses, and is instiucted in the audiometric tech¬ 
nique to be employed Usually, the same audiologic technician 
who examined the patient preopeiatively does the opeiative 
audiometry 

The pen-aunculai aiea and the auricle are cleansed m the 
usual mannei as foi any suigical pioceduie Cerumen, dead 
epithelium and crusts are caiefully removed from the external 
auditoiy canal by the surgeon, the canal is filled with a 1-1000 
aqueous zephiian solution, and a trailer quarter-incli gauze 
IS packed into the canal, completely covering the tvmpanic 
membrane 

The purpose of this aqueous zephiian prepaiation is tvo 
fold a It IS designed foi antiseptic preparation, b It senes 
to cieate some edema of the tympanic membrane This is im* 
poidant inasmuch as some tympanic membranes are pare i- 
ment-like and atrophic in their consistencv, such tjanpanic 
membranes aie very easily ruptured in the surgical exposure 
of the middle ear Preliminarj' contact of 15 to 20 minutes 



GOODHILL STAPES MOBIUZATION 


697 


With aqueous zephiran solution creates sufficient edema in the 
epithelial layers of the tympanic membrane to peiimt easier 
elevation with little danger of perforation 

S Anesthesia 

The cutaneous lining of the bony canal wall is adequatelj 
anesthetized by blocking wdth a mixture of 2 pei cent xylo 
came, three parts and 1-1000 adrenalin, one part, following 
Rosen’s’ recommendation A total of less than 1 cc of this 
mixture is needed for adequate local anesthesia of the entire 
cutaneous bony canal lining and the tympanic membrane The 
anesthesia solution is injected with a 8 inch 22-gauge short 
beveled needle at the four points of the ciicumference of the 
external canal at the junction of the bony and cartilaginous 
canal walls 

The solution is allowed to dissect the subcutaneous tissue 
down towards the annular sulcus region Pressure is applied 
bv means of small saline cotton balls to encourage subcutane¬ 
ous dissection by the anesthesia solution medially, so that par¬ 
tial elevation of the annular flap is achieved 

4 fnctsion. 

The incision in the posterior half of the canal sWn is omega 
shaped, starting supenorly at about the junction between the 
pars tensa and pars flaccida and ending at the inferior aspect 
of the annulus The apex of the omega is at the lateral ex¬ 
tremity of the postenor bony canal wall Tlie skin is dis 
sected from bone with a slender penosteal elevator (see 
Fig 1) 

The elevation is facilitated by gentle blunt dissection, using 
Wet cotton applicators Several suture Unes may be present 
depending upon the developmental anatomy of the os tympam- 
When these suture lines are reached, they are carefully 
incised with a sharp knife (blunt dissection at these points 
Mould be avoided) This elevation of the dermal penosteal 
hap can be accomplished rapidly but should be done with 
hiagmfication, usmg a loupe The elevation is carried medi 
y until the margin of the annular sulcus is reached 
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5 Annulai Elevation, Opening of Middle Eai, and Exposure 

of Incudo-stapedial Joint 

When the margin of the tympanic sulcus is reached, a 
lound angulated elevator is used to enucleate the annulus fi- 
brosus fiom the sulcus Following the enucleation, penetra¬ 
tion of the tympanic air space is accomplished The enuclea¬ 
tion of the fibious annulus fiom the sulcus is continued supen- 
01 ly, and infenorly, until exposuie of the entiie postenor 
half of the middle eai is obtained This exposuie will be limited 
supeiioily by the junction of the pars tensa and pars daccida 



When this exposuie is completed (see Fig 2), in at 
pel cent of cases a dnect view of the entire mcudo-stapedia 
joint will be obtained, along with the chorda tvmpani 
stapedial tendon, part of the posterior stapedial crus and pa 
of the anteiior crus Occasionally the posterior aspect 
handle of the malleus vill be seen The piomonton and t c 
round v indow niche v ill usually be prominently in the lie 
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If such a deal visualization is not easily obtained (see 
Fig 3), it IS necessaiy to obtain adequate exposure by removal 
of sufficient posteio-supenor bony annular quadrant to make 
this possible This may be accomplished in some cases bi the 
use of a shai*p small curette In many instances, it can be 
accomplished only by the use of a small modified Lempert 1 
01 2 mm burnishing burr on a contra-angle dental handpiece 
(see Fig 4) 



FIk 4 Remo\nI ot bone poBtero-Buperlor annulnr quadrant lor bptltr 
exposure of Incudo-stnpedlal joint 


Such bone remo\aI is done gently without trauma to the 
choida tympani nerve, which can usually be pushed aside 
little difficulty It IS rarely, if ever, necessarj' to cut this 
neiwe Sufficient bone m this quadrant should be removed to 
give an adequate surgical approach to the incudo-stapedia 
articulation 
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6 Opemftve Audwmetnc Technxqve 


It IS now necessary to describe the technique of operative 
audiometry utilized in this procedure, because its emplojunent 
begins at this point. The audiometric purpose is to obtain 
comparative threshold levels for guidance in manipulation of 
the incudo-stapedial joint for stapedolysis These are relative 
and not absolute threshold values, such as might be obtained 
in an adequately sound-treated room Thresholds are obtained 
for air conducted sound at frequencies of 600, 1000, 2000 and 
4000 cycles without masking of the opposite ear in the rea¬ 
sonably quiet environment of the operating room (without 
special acoustic treatment) 

Surgical procedures are performed at times when extrane¬ 
ous ambient noise levels will be at a minimum, usually in the 
afternoon when all other operating rooms have been emptied 
The doors are kept closed, and extraneous disturbing noises 
are discouraged by operating room personnel (Ideally, of 
course, it would be fine to have available an acoustically treated 
operating room, but adequate relative studies may be done in 
an ordinary operating room under the circumstances de 
cnbed above.) 


Any acceptable and calibrated puie tone audiometer may 
be used for this purpose A sterile field cover is draped over 
the operative field The audiologist places an air conduction 
receiver on the covered auricle and it is held in place by a 
sterile towel (see Fig 6) The same conditions are used for 
all four basic steps Consequently, the attenuation by the 
sterile field cover is a constant factor and can be disregarded 
since the purpose is relative threshold determination for 
threshold shift only 


Pour basic threshold detemunations are necessary (In 
some instances, as many as six or seven threshold studies 
jmght be required during the progression of lysis attempts ) 
ime basic four studies are as follows 1 Middle ear closed 
after initial incision has been made and flap replaced, S Mid 
me ear open*, S Guidance threshold after manipulation 
through in cudo-stapedial joint (This third step may require 

•t the frequent occurrence of en ImproTement In heerlnc 

cycle# when the middle ear !• open beforo atapedolyala 
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"one'or several repetitions to obtain evidence of either Ivsis or 
complete ankylosis), 4 Middle ear closed again (this final 
step IS made as a final estimate of the threshold shift as com¬ 
pared to Step 1 ) 

In some instances, it is advisable to employ Step 4 as an 
extension of Step S, when the threshold shift with Step 3 is 
minimal Under these circumstances, it may also be informa¬ 
tive to lepeat Step 4 several times In the aveiage case, the 
minimum of the four steps is adequate, in some cases it is 
necessaiy to do more than foui studies 



Pig 5 Illustration of technique for operatic audlometp' 


7 M'lcroscopic Study of Opetattve Field and Palpation of the 

Inciido-stapedial Joint 

At this point in the pioceduie, it is usually advantage's 
to bring into use the dissecting microscope, which is a modi¬ 
fied Biyan suigical micioscope, with the addition of an infra¬ 
red filter and a condensing lens to concentrate the light beam 
for use through an eai speculum It may require considera e 
manipulation of the position of the patient’s head, the posihon 
of the speculum, and the angle of the microscope to accomphs 
adequate visualization of this area, but the advantages to 
gained aie 'well worth the slight inconvenience of such pr®* 
longed manipulation maneuvers 
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The various structures previously enumerated aie inspected 
carefully ivith the microscope, and special attention is paid 
to the crura and the region of the stapes footplate It is not 
unusual to find pathologic atrophic fractures of the cinira be 
fore any surgical attack has been directed to this area 

In advanced otoscierosis with osteogenetic destiuction of 
the stapedial footplate it is possible to find that the crura 
have been pathologicallj thinned, and actually leplaced by 
fibrous strands in the region of the footplate, which is now 
no ionger an anatomicai footplate but a distorted bony area 
filling the fenestra ovalis, which in itself may demonstrate 
deformation of its margins 


S Trans inaudal Manipulation to Produce Stapedial Footplate 

Lysis 

It was observed on a number of occasions that mobilization 
of the stapes by the use of force directed tow ai d the neck of 
the stapes, as described by Rosen,* would not infrequently pro¬ 
duce immediate disruption of the mcudo-stapedial joint This 
Is to be expected from an analysis of the mechanical forces 
Involved in this procedure 

The incudo-stapedial joint is an enarthrosis, a ball and 
socket joint with poly axial motion and no ligamentous limi¬ 
tation. Fenestration surgeons are familiar with ease of dis¬ 
articulation of the lenticular process of the incus from the 
head of the stapes, thus, force applied to the stapes neck pos 
teriorly may easily disrupt the incudo-stapedial joint. 

I found that it was more feasible to direct the application 
of force to the incus itself and apply it through the incus to 
he stapes through the incudo-stapedial joint. It is thus pos- 
• ble in many Instances to produce stapedolysis by trans-incu- 
al force without concomitant incudo-stapedial dislocation. 

A sligiitly curved sharp probe is mserted into the periosteal 
surface of the lenticular process and the integrity of the in- 
eudo-stapedia] joint judged by palpation (see Fig 6) If ex- 
P oratory pressure reveals that it is possible to transmit force 

the stapes safely, immediate lysis attempts are made 
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If such exploration leveals a very loose mcudo-stapedial 
joint, it IS intentionally immobilized by cementing: before force 
IS applied (see Fig- 7) Immobilization is accomplished bj 
the use of pentociyl, a fast setting resinous plastic applied in 
a semi-solid state to the incudo-stapedial joint 



When the incudo-stapedial joint appeals relatively sta , 
either natuially or following pentocrjd cementation, atten i 
IS diiected to the stapedial muscle tendon This usuallj 
on the posterior stapedial crus neai the neck. If the en 
appeals stretched and under tension, a fine angulat ^ 
passed underneath it at its insertion, and it is 
the stapes to prevent counter pull, vhicli might fa\or 
Cl Ural fiactuie oi incudo-stapedial joint dislocation 

When it is possible to applj force it is applied ^ 

probe, first in a posterior diiection and then m an an 
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direction, occasionally mferiorly and occasionally supeiiorly 
and occasionally in a gently rotatory fashion Frequently, 
application of such force in any one of these directions is fol 
lowed by a slight audible crack and the voluntary statement 
by the patient that there was a change m auditor} threshold 



Common expressions made by the patient are, “something 
just opened up,” “I felt something snap,' “I felt a loud noise 
In my ear,” etc. At such a point it is desirable to perform 
Step S of the audiometnc study If this Step S show's an im- 
niediate improvement in threshold the middle ear Is closed, 
and Step i is performed If tlie threshold shift is 20 or 
more decibels in the speech frequencies, it is considered that 
significant lysis has been accomplished 

If there is no voluntary statement by the patient. Step S is 
performed after a series of forces have been applied in tlie 
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(Case No 31) 
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various directions mentioned These forces are of very small 
magnitude, and are gently applied with every effort not to 
disrupt the incudo-stapedial articulation If operative audio- 
metric Step S shows no significant threshold shift with probe 
manipulation, it may be assumed that the ankjlosis is of 
major degree (see Figs 8 and 9) 

It was found that under such circumstances it v. as possible 
to produce lysis by mechanical rapid vibratory force if the 
continuity of the atapedio-vestibular articulation had not been 
destroyed by the otosclerotic process If observation with the 
dissechng microscope reveals severe pathologic crural or foot- 
piate changes, further manipulation is discontinued, and the 
operation is concluded 


S Use of the Mtcrowhrator in Trans-tneudal Stapedolysta 


A microvibrator was devised, utiliilng a dental handpiece 
With an ‘amalpak" automatic hammer attachment, to which 
was added an offset right angle probe to transmit hammer like 
forces to the incus (see Fig 10) The rate of motion of the 



u*frd nn»lc ln*tnimentf' u*ed in Mtatwdolyiil*. A 
of bone eleratora probe* and acalpel* are neaded for the dlawctJon 
o lor manipulative purpose*. 

UM ^he contra. anRle atiachment to the dsotal handpiece for the 

. j * *PMlalIy sTooved bumlehlnr hurr 
with automatic hammer attachment to the donul handpiece 

text ofCeet probe which constitute* the microvibrator described In the 
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Vibrator is controlled by the foot control of the dental engine 
in the same mannei as in the use of the buii The micron- 
biator probe is applied to the lenticular process of the incus 
The amplitude of motion of the microvibiator is less than 
0 5 mm Exploratory bursts of vibiation are utilized in van- 
ing speeds and results are obsei'ved visually and studied au- 
diometiically 

If use of the miciovibratoi in all four direction using vary¬ 
ing speeds is not followed by an appreciable threshold shift, 
on Step 3 audiometnc run, the piocedure is concluded with 
the assumption that the footplate region is ankylosed beyond 
the possibility of lysis by current smgical techniques 

10 Clomre of Inotsion 

When a decision has been made as to the status of the stape- 
diovestibular joint, the drum and skin flap are replaced closing 
the middle ear 

11 Dressing 

Upon replacement and final Step U, audiometnc evaluation, 
the wound edges are carefully approximated to their preopera¬ 
tive positions and covei*ed by strips of rayon gauze saturated 
in saline All of the raw areas are covered, as is the entire 
tympanic membrane A cylindrical piece of nylon wool is im¬ 
pregnated with neomycin hydrocoidisone "acetate F" oint¬ 
ment and placed within the lumen of the external auditorv 
canal, and against the tjmrpanic membrane, with concentnc 
pressure against the rayon saline strips Two or three such 
pledgets are inserted into the external auditory canal to apph 
evenly distributed pressure in all duections A dry cot^n 
plug is inserted as a final dressing to close the meatus No 
head dressing is deemed necessary 

12 Postoperative Cai e 

A Pam There is slight pain following this surgical proc^ 
dure, but it is relieved by the use of aspinn, codein or demero 

B Ambulation The patient is allowed to be ambulaton as 
soon as the effects of the barbiturate medication liave vorn 
off 
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C AntibxoUcs Prophylactically, tetracycline 250 mgm 
four times a day for five days In patients sensitive to the 
mycin drugs, other suitable antibiotics or sulfonamides may 
be administered 

D Vertxgo Some patients iviU experience Immediate slight 
or moderate vertigo, and m some instances nystagmus maj 
be observed. Such vertigo is usually self limited ivithin a few 
hours If it IS annoying, it may be alleviated by small doses of 
dramanune by mouth, occasionally by injection 

E Heanng The hearing level in the operated ear, which 
maj be elevated at the time of surgery, usually drops in the 
postoperative period and may remain unchanged, or even 
lower than the pre-operative level, for the first five to seven 
days In many successful lysis cases, the Rinnd test remamed 
negative for seven to ten days following surgery, and then 
became positive 

F Packing RomovaX. The dressing is removed gently on 
the seventh day If slight bleeding occurs, the wound is re¬ 
packed and not disturbed for another five days, after which 
it IS usually simple to remove. 

When the packing has been completely removed, it will 
usually be observed that the flap is well healed, the tympanic 
membrane appears mobile and in most instances is translu¬ 
cent Hemotympanum and serous effusion are encountered 
only rarely postoperatively and usually subside spontane¬ 
ously No further dressing is employed after the packing has 
been removed It is rarely necessary to treat the canal with 
sny type of medication 


SUMMARY 

A method has been descnbed for the purpose of mobiliza 
lion of the stapes by the technique of trans mcudal stapedoly- 
sis This new technique has been found effective in increasing 
the number of good results following this type of surgery 

Special features of this technique Include 1 Trans-mcudal 
application of force, S Operative audiometnc control, S Use 
°f a mechanized microvibrator, and 4 Prevention of incudo 
stapedial dislocation by cementing 
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It IS too early at tins stage to repoi-t on lesults of such sur¬ 
gery, but such reports are planned when sufficient time has 
elapsed to wan ant long range evaluation 

The experience to date indicates that this may be a verjf 
useful procedure in an unknown peicentage of otosclerotic 
patients In suitable cases, if the procedure produces long 
lange results, it has many advantages over fenestration of 
the semicircular canal If meversible footplate disease pre¬ 
vents stapedolysis, this technique ivill not prevent the possi¬ 
bility of a successful fenestration operation later 

By no means does this procedure replace fenestiation in the 
suigery of otoscleiosis It is an added technique to the arma- 
mentaiium of experienced otologic fenestration suigeons who 
are equipped by tiaining and expeiience to do the delicate 
manipulations in this field and who can offer their patients a 
complete suigical i ehabilitation piogiam, so that if the stape¬ 
dolysis procedure is not effective, fenestiation may still be 
effective in surgical i estoration of heanng 
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AUDITORY FUNCTION AS RELATED TO THE 
COMPLAINT OF DIZZINESS 

C M Kos, M D 
Iowa City, Iowa. 

Disturbances of the vestibular complex may excite such 
postural confusion and physical incapacity that the relatively 
less impressive sensation of hearing impairment may be tem- 
poranly unnoticed, especially during the initial stages of afllic 
tlon The auditory segment of tlie temporal bone is normally 
the most sensitive but also the least resistant to a variety of 
insults, hence its functional Integnty contains the diagnostic, 
prognostic and therapeutic key to a number of clinical symp¬ 
toms associated witli what the patient descnbes as dizziness 
It is up to the examiner to differentiate betneen labyrinthme 
verhgo and otlier types of postural or locomotor instability 
which may be called dizziness 

Dizziness is a common complaint encountered in the prac 
tice of medicine and its connotabons excite a multiplicity of 
diagnosbc considerabons which necessitate a senes of com¬ 
plex and time-consuming examination procedures The most 
essenhal of these after secunng an accurate and detailed 
descnption of the pabenfs symptoms, is the auditory survey 
preferably preceded by the otoscopic examinahon The oto- 
neurologic examinabon should include roubnely the differen¬ 
tial calonc tests subsequent to a painstaking search for spon¬ 
taneous or positional nystagmus 

The information thus obtained along with that of the re¬ 
maining neurologic examination X-rays of the internal audi¬ 
tory meatuses and ophthalmoscopic investigations' will facili 
tate a differenhabon between peripheral and central types of 
dizziness upon which one may place relabvely high diagnostic 
value. 

There are few audiometnc patterns which of themselves are 

TTnifiJiSJJl I>*PArtm«nt of OtoUryniroloffy and Maxillofacial fiurcary 
tinivcMitr Hoipltala Htat.* UnlTanlty of lowtu 

Pub?(*^tlon^Mar received In ILajyniroieope Offloo and accepted for 
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typical or chaiactenstic of specific etiology, however, Uth- 
panic and inner ear types of hearing loss can be identified, 
and evidence is accumulating that may make it possible to 
distinguish between at least two types of inner ear heanng 
loss * It IS essential that the acuity of heanng foi both air 
and bone conduction be detei mined in oider to learn where to 
focus the search foi the etiology of dizziness 

Neaily all peripheial vestibulai disturbances are accom¬ 
panied by hearing loss, although there aie a few exceptions 
which will be discussed presently Heanng loss is less fre¬ 
quently associated with cential causes of dizziness, but in 
some cases it is the pnmary and cardinal symptom 

Reciuitment and threshold fatigue aie peculiai phenomena 
of hearing which may be helpful in differentiating behveen 
cochlear and neural lesions ^Recruitment mav be defined 
as an abnonnally rapid appreciation of loudness as the inten¬ 
sity of a given sound is gradually increased The Bekesv 
type audiogiam leveals this in the short excursions made by 
the lecoiding pen which is actuated by the patient’s signal 
lesponse to puie tone tlueshold stimulation 

Dix, Hallpike and Hood® noted that recruitment chaiacter- 
ized hearing impairment of cochlear origin, as in labjrm- 
thine hydrops, but that it did not accompany hearing loss 
of a neuial natuie, such as occuis from compression of the 
auditoiy nerve by acoustic neuromas 

Auditory threshold fatigue maj'" be defined as a decrease 
in threshold sensitivity resulting fiom successive exposures 
to sound w^hich can just barely be heard Excessive fatigue 
at threshold has been repoi'ted as a significant finding in neu¬ 
ial types of deafness but not present in cochlear hearing loss 
Regei and Kos^ have noted temporary thi-eshold fatigue in 
cases of acoustic neuroma and atiophy of the acoustic 
Sufficient evidence has not yet accumulated to the extent that 
the interpretation of these observations may be accepted 'Mtn 
complete confidence, however, they may be looked upon as 
potentially valuable diagnostic expressions of dysfunction 
which deserve exhaustive investigation 

It IS apparent that regardless of the initial causes these 
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disturbances nia> be attributable to circulatory deficiencies 
due to vasomotor irregularities, nutritional insufficiency, or 
vascular occlusion The ultimate effect is an excitatory or 
degenerative activity extended to the functional segments of 
the temporal bone 

In those instances in which the dizziness does not mdicate 
or suggest serious consequences to life and for which no exact 
cause may be readily ascribed, either by otoscopic examination 
or neurologic evidence of disease, a complement of symptoms 
comprised of vertigo, tinnitus, hearing loss, nystagmus, and 
the associated autonomic phenomena is generally recogmzed 
as Meniere’s Symptom Complex * 

There are variations of this complex which regularly trace 
a symptomatic pattern suggesting an acceptable operational 
classification for diagnosis, prognosis and treatment that the 
expression Meniere’s symptom complex does not dearly 
define• 


LABYRINTHINE HYDROPS 


The dizziness of labyrinthine hydrops (Meniere’s disease) 
*» a spontaneous rotating or spinning sensation, sudden in 
onset and aggravated by motion, which lasts from a few rmn 
utes to several hours The victim remains conscious and 
afterwards is usually able to give a detailed account of the 
attack however in some instances, the patient is so terrified 
and preoccupied with efforts to maintain balance that some 
essential features of the experience may escape his detection 


Its spontaneous paroxysmal course is punctuated by vary- 
mg intervals of well being, dunng which the general sensory 
and motor functions seem to be normal except for residual 
heanng impairment and tinmtus 

The hearing loss is of the inner ear type usually unilateral, 
and early m the disease involves pnnapally the low tones 
ventually the hearing for all frequencies may be depressed 
^e of the characteristics of labyrinthine hydrops is the fluc- 
mation of heanng acuity during its imtial phases 


If the heanng loss is limited to frequencies below 1000 
^cles and does not exceed 20-80 decibels, it may return to nor- 
al otherwise recurrent attacks apparently introduce the 
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effects of chronic ischemia, with accompanying' deterioration 
for high frequenices and a permanent residual hearing im¬ 
pairment Frequently an aura of impending attack is felt as 
a building up of "pressure m the ears” which is lelieved fol¬ 
lowing an attack Occasionally this relationship is reversed 

Attacks vaiy considerably in duration, intensity and fre¬ 
quency fiom individual to individual, and they may occur for 
a period of several years without severe deterioration of the 
cochlear function A relatively rare variation, however, is 
one having a lapidly piogiessive course followed by complete 
destruction of heaiing Paioxysmal dizziness may occui with¬ 
out evidence of heaimg loss, and, contrariwise, at least tem¬ 
porarily a fluctuating inner eai deafness may occui without 
vertigo Such episodes usually eventuate in the more familiar 

NAME J1 AGE 26 DATE 2-10-55 



LABYRINTHINE HYDROPS, LEFT EAR, 
WITH RECRUITMENT 

FIs: 1 Tho narrow swlnps Indicate rccruUmcnt 


combination of effects Tinnitus is often described as a roa 
ing, buzzing, or sizzling noise in the ear Its intensitl us 
and falls in some relation to the sensation of dizziness 

Recruitment is observed audiometncally Usually 
marked unless the hearing loss exceeds 30 decibels, aim i ^ 
more severe for higher frequencies than for low (sec Figs 
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Threshold fatigue is not chaiactenstic of labyrinthine hy¬ 
drops, though it may be present to a slight degree in some 
patients whose attacks have been of several years’ duration 

Labyrinthine hydrops affects young adults as well as those 
of more advanced age, but its highest incidence is among those 
in the 35-45 age bracket 

LABYRINTHINE ISCHEMIA 

The dizziness of labyimthine ischemia vanes from a partial 
turning or segmental spinmng sensation to one of oscillation 
and uncei'tamty of postuie or position This is a degenerative 


NAME W F AGE 70 DATE 5-18-53 
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process The dizziness occurs, not as distinct, spontaneous 
episodes, but rather as supei imposed exacerbations on a per¬ 
sistent unsteadiness or locomotor instability Quick hea 
movements, sudden postural changes or cei’tain positional at i- 
tudes aie definite exciting factors 

Inteimissions of fieedom from dizziness aie experienced 
usually when the patient remains immobile, or when he 
to avoid the positions which bring on the discomfort ® 
slightest change in position is likely to initiate a sensation o 
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falling which lasts a few seconds to a few minutes, or may be 
prolonged for hours 

A carefully taken history and painstaking inquiry will often 
reveal that labyrinthine ischemia is influenced by diurnal 
physical activity One patient may complain that dizziness is 
worse in the morning but recedes after a few hours of moving 
about Strong coffee is usually his favorite beverage, and 
several cups may be consumed before he feels like indulging 
in much activity Another may complain that his dizziness is 
worse in the ^temoon or evening, during which he tires 
easily from normal activities. These are important clues to 
therapeutic management and symptomatic prognosis 

The hearing loss, as distinguished from that observed in 
labynnthine hydrops, is of the high frequency, inner ear type, 
and may or may not exhibit recruitment, presumably depend¬ 
ing upon whether the end-organ or nerve is primarily affected 
(see Fig 4) It is usually bilateral 

Hearing never fluctuates, but piogressively deteriorates 
The tinnitus is descnbed as whistling, ringing or squeaking, 
and sometimes is compared to the sound of a ricocheting 
bullet Some of these patients shoW evidence of auditory 
threshold fatigue in the absence of recruitment which sug¬ 
gests nerve involvement. One patient who did not reveal a 
recruitment response, but rather severe fatigue at threshold, 
was observed to have marked atrophy of the auditory' nerve 
during an exploratory exposure which was done because she 
was suspected of having an acoustic neuroma (see Figs 6A 
and 6B) 

This clinical picture indicates a slowly progressive disin¬ 
tegration of reflexes because the circulation provides less and 
less of the nutritive elements necessary to maintain efficient 
and effective labyrinthine activity There is no significant 
correlation in the finding of vascular hypertension or hypo¬ 
tension as the cause of this dizziness, but arteriosclerosis is a 
commonly associated condition 

The period of life in which this type of dizziness more ire 
qnently appears is the one upwards of 45 years of age. 
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Fig- 6 4. Pure tone clinical audiogram showing se\ere Impalrraont of 
hearing In the left ear Note the threshold of hearing at 600 1000 and 
2000 frequencies for comparison with Figure 6B 
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THRESHOLD FATIGUE IN A PATIENT WITH 


AN atrophied VIII th NERVE, LEFT EAR 


Fig EB Threshold recordings with tho Bekesj t>PO ’J'ibout*'?*' 

threshold shift In left ear at 600 ops from 80 db to 110 dh m auv 
minutes at 1000 cps from So db to 110 db In about one min 
cps from 45 db to 110 db In less than one minute Note wis am 
not occur In tho right ear except sllghtlj ht,wa* oO 
gram differs from those pre\IousIj shown in that the thresno ^udjo 
talned at fixed frequenej levels as Is done In pure tone cii 
metrj 1 e tho test frequenej remains constant 
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LABYRINTHINE APOPLEXY 

Acute labyrinthine anoxia, such as occurs as the result of 
labyrinthine ablation, vascular occlusion or severe, prolonged 
vasospasm, is often difficult to differentiate initially from a 
severe episode of labyrinthine hydrops, however, the nature 
of the disturbance is eventually established by the persistence 
and intensity of both subjective and objective symptoms The 
dizziness is a true vertigo, and its duration is several weeks 
during which time there is gradual improvement. Depending 
upon the physiological age of the patient, varying degrees of 
recovery from dizziness take place Vertigo and the tendency 
to sway persist longer in elderly people and may never cease 
The older the patient the less likely complete compensation 
will occur Young adults recover somewhat more rapidly and 
completely 

In some individuals, vestibular excitation may be partially 
restored after several months, but heanng loss which is usu¬ 
ally severe is permanently established Tinnitus is invariably 
present and is high pitch^ Isolated insults may offend either 
the cochlear or vestibular organ separately The hearing loss 
when present is unilateral During the past ten years several 
young adults have been observed who sustained vestibular 
apoplexy without impairment of hearing 

Recruitment is not of diagnostic significance in labyrinthine 
apoplexy as the hearing loss is usually too severe to obtain 
reliable measurements, however, when hearing is measure- 
able recruitment may not be present. 


ACOUSTIC NEUROMA. 

Hearing impairment is the most frequent initial symptom 
of acoustic neuroma which also causes dizziness.'” These pa¬ 
tients usually are seen first by the otolaryngologist who, unless 
he conducts a very meticulous neuro-otologic exarmnation, is 
apt to overlook the true significance of the hearing loss There 
>8 nothing characterisbc about the pure tone audiometric test 
results except that they denote a non middle ear type of im¬ 
pairment and that reermtment is absent. Threshold fatigue 
® present (see I^ig 6) These findings associated 

with the other familiar signs and symptoms which appear in 
acoustic neuroma have appreciable diagnostic value. 
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Rarely nudime bram tumors give nse to discrepancies in 
heanng as an initial clue In a case of pinealoma the earliest 
symptoms were dizziness and difficulty m understanding 
speech Parodoxically heanng for mterrupted pure tones as 
tested with a clinical audiometer was normal The patient 
was immediately suspected of mahngenng, but this considera¬ 
tion was soon dispelled when it was found that the B^kesj 
automatic stepless intensity type of test showed rapid thresh¬ 
old fatigue without evidence of recruitment 



THRESHOLD FATIGUE IN A PATIENT WITH AN 
ACOUSTIC NEUROMA 


Fig 6A and SB Threshold fatigue at SCO cps from 00 db 
mfnutcfl 45 seconds at 4000 cps from 80 db to 110 db Jn one 


Speech discnmmation tests revealed very poor appreciation 
responses, but this alone may not be considered diagnosticaih 
significant of a central lesion In a matter of a few wec^ 
papilledema and subsequent exploratory surgery confimca 
the suspicion of intracranial involvement As the result o 
palliative surgery the patient has recovered his full powers o 
hearing, no longer shows threshold fatigue on the Bekes) > 
and is currently being observed for eventual changes v i 
are expected to occur 

Multiple sdeiosis early in its course may give rise to dil 
ferential diagnostic speculation Heanng loss is usual y s i 
if present, but vertigo may be severe Recruitment ws 
occui but excessive fatigue at threshold may be exhi i ^ 

These are only a few of the clinical perplexities of 
alterations in heanng may provide the key to ear ler 
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more accurate diagnosis Despite the protests tliat accurate 
hearing tests may be inconvenient or difficult to obtain, audio¬ 
metry and audiology are essential to those who undertake the 
responsibilities of managing the complaints a)f otologic origin 
or expression such as dizziness 


CONCLUSION 

Auditory symptoms associated with dizziness may be over 
looked by both patient and physician because of their respec¬ 
tive preoccupation with the relatively more alarming symptom 
of dizziness 

Auditory impairment and some of the peculiarities asso¬ 
ciated with it (c g, recruitment, threshold fatigue) often are 
helpful in determining the general area of insult. 

Auditory impairment for pure tones may trace suggestive 
patterns which when correlated with the results of a thorough 
examination lend considerable support to reliable diagnosis 

Auditory function is frequently the important clue to the 
definition of dizziness 
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SECRETORY OTITIS MEDIA REQUIRING 
MASTOIDECTOMY 


William J Hitschler, MD, 
Philadelphia, Pa 


Although it IS extremely unusual for secretory otitis media 
to require mastoidectomy, the procedure has b^n recorded ‘ 

The patient was a white woman of 40, In good health and with no 
past history of note She had had no ear trouble nor allergies 

A week before being seen in my office, she had bad a nosebleed (no other 
history of nasal trouble of any kind) Her nose was packed by another 
doctor This stopped the bleeding, but caused her to hare pain In the 
ear on that side (left) There was no post nasal pack. The pain re¬ 
mained after the packing ■was removed The doctor told her that her car 
was normal despite the pain. When she came to me the pain had sub¬ 
sided, but In Its place was a mOst distressing fall feeling and tlnnifoB 
She did not complain of bearing loss 

Examination showed no demonstrable upper respiratory Infection or 
sinusitis, nor were her membranes allergic looking The right ear drum 
was normal The left ear drum was slightly full, had a yellow cast 
Interiorly and was Immobile The eustachlan tube was catheterlred on 
der direct vision Air bubbles were then seen through the dnun A 
myringotomy was done and clear, moderately thick, yellow Hold was 
obtained The symptoms as noted above disappeared at once The ear 
drained for two days During this time there were no disturbing 
symptoms 

On healing (third day), the symptoms returned The left enstachlan 
tube was again catheterlzed. and air bubbles were again seen, but there 
was no relief from her symptoms A few days later another myringotomy 
was done, again with immediate relief A culture and smear of the uold 
was taken. The smear was negative, no cells whatsoever were seen The 
culture showed pseudomonas aeruginosa, which was moderately sensitive 
to Terramycln This was given, 500 mg ti d for ten days, and also Terra 
mycln ear drops No relief was obtained 

Several subsequent myringotomies were then performed with similar 
results, i.c, complete relief from symptoms while toe ear drained (usually 
two to three days), and return of symptoms on healing A second culture 
was negative On several occasions It was noted that more fluid wm 
obtained than toe middle ear could possibly hold The character of the 
fluid remained as described above Subsequent smears were negative 

Allergic tests were performed They were negative, nevertheless, anti¬ 
histamine therapy was tried, but without success Radium was then ap¬ 
plied to toe nasopharynx, again without success 

Audlometrlc and fork testa (repeated) showed too following 
ear was normal, left ear normal bone conduction, but air conduwon 
varied between a 30 to 40 decibel loss throughout too frequencies For* 

Editor 8 Note This ms received In the I,or>-neoscope Office and accepted 
for publication iln% 13 1955 
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te«t« showed bone condncUon greater Uun air conduction on the left, 
and the Weber laterallxed to the left 
After several more myringotomies (four months after the onset) a rery 
large Incision was made In the dram and a polyethylene tube Inserted as 
described by Armstrong* This was left In place for three weeks During 
this time the patient was happy and symptom free however upon re¬ 
moving the tube the drum healed and all symptoms returned 'Hiyroid 
extract by mouth was tried without success. 

A mastoid Xray was then token. It showed locoUxed changes euggeet 
Ing a chronic osteotltis Mainly beoause of the distressing symptoms a 
simple mastoidectomy was performed. This was eight months aitor the 
onset of the disease The following was found clear amber fluid welled 
up to the lurfaco as soon as the perforating drill was withdrawn 
On removing the cortex, there was seen to be bone softening and cellu 
lar destruction near the antrum Pink fibrous tissue was also present In 
this area and covered the Inoui head and neck of the malleus semi 
circular canal and surrounding bone. It had to be scraped off to expose 
these structures. It also was seen protruding from the middle ear The 
mastoid cells distant from the antral region were normal 
A complete simple mastoidectomy was done Inclnding the removal of 
as much of the fibrous tissue from the middle ear as was possible with¬ 
out dislocating the ossicles. This fibrous Infiltration In the antibiotic 
era mastoiditis was described by Tamari and Stanto in their hlstopath 
ologlcal studies,' 

Hotchklsa’ performed a mastoidectomy for secretory otitis He found 
?5ir ^ mastoid cells but no bony destruction or fibrous tissue 
{JJ^*“On. He was *‘lmpres8ed with the normalcy of the mastoid struc 

disturbing symptoms were relieved and have con 
unued so to the present (five months after operation) The wound 
oramed for seven weeks then became dry 

Although she dees not, nor ever did complain of hearing loss, her bear¬ 
ing Is not Improved. 


CONCLUSION 

Maatoldectomy for secretory otitis media is most unusual 
In this case the procedure accomplished what was urgently 
desired by the patient relief from her very distressing full¬ 
ness and tinmtus, but it did not restore her hearing Un- 
^ubtedJy, the reason for the heanng loss was the presence 
w fibrous tissue in the middle ear The thought arises would 
the heanng loss have been prevented by a mastoidectomy 
early m the disease? More study will be required to deter¬ 
mine when and if such surgery should be performed m cases of 
secretory otitis media. 
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UNIVERSITY OF ILLINOIS ANNUAL ASSEMBLY 
IN OTOLARYNGOLOGY 


^ The Department of Otolar 3 mgology, University of Uhnois 
College of Medicine, announces its Annual Assembly of Oto¬ 
laryngology from September 19 through October 1,1955 This 
Assembly will consist of two parts 

Part I — September 19 through September 24, 1955, will 
be devoted to surgical anatomy of the head and neck, funda¬ 
mental prmciples of neck surgery and histopathology of the 
ear, nose and throat This week will be under the personal 
direction of Maurice F Snitman, M D 

Part II — September 26 through October 1, 1955, will be 
devoted entirely to lectures and panel discussion of advance¬ 
ments in otolaryngology The chairman of this section will be 
Emaneul M Skolnik, M D 

Registration is optional for one or both weeks For further 
information, address Dr Francis L Lederer, 1853 West Polk 
St, Chicago 13, Ill 


POST-GRADUATE COURSES AT 
TEMPLE UNIVERSITY 

The following Post-Graduate Courses to be given in this 
Department during the current year 

Post-Graduate Course in Broncho-Esophagology, October 
17-28, 1955 

Post-Graduate Course in Laryngology and Laryngeal Sur¬ 
gery, September 19 - 30, 1955 

These courses are all to be given in the Department 
Laryngology and Broncho-esophagology, Temple 
Hospital and School of Medicine, under the direction of vr 
Chevalier L Jackson and Dr Charles M Noms The tuition 
fee for each course is ?250 00 Further information and appli¬ 
cation blanks can be obtained from Dr Chevalier L Ja ° ’ 
3401 N Broad Street, Philadelphia 40, Pennsylvania 
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SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Plans have been completed for a joint meeting of the North 
Carolina Eye, Ear, Nose and Throat Society and the South 
Carolina Society of Ophthalmology and Otolaryngology at 
Columbia, S C, on September 12, IS, and 14, 1955 Head¬ 
quarters will be the Columbia Hotel 

The following ophthalmologists will be on the program 
Dr E W D Norton of New York, Dr Frank Carroll of 
New York and Dr William B Clark of New Orleans 

A moat attractive program has been arranged For further 
information address Roderick Macdonald, MJD, Secretary 
and Treasurer, 3S0 East Main Street, Rock HiU, S C 


SOUTH AFRICAN LOGOPEDIC SOCIETY 

The South Afncan Logopedic Society (Society of Speech 
Therapists) publishes a Journal in May and October of each 
year Articles deal with the organic and psychological aspects 
of speech defects, and include subject matter of interest to the 
medical and allied professions. 

Relevant contributions in the field of otolaryngology are 
invited 

Subscriptions are 10/- per annum including postage and 
should be addressed to The Editor, Journal of the S A Logo¬ 
pedic Society, Witwatersrand University, Milner Park, Johan¬ 
nesburg, So Afnca 


the AMERICAN OTORHINOLOGIC SOCIETY FOR 
PLASTIC SURGERY Inc. 

A short course on Plastic Surgery of the Head and Neck 
will be given by The Amencan Otorhlnologic Society for 
Plastic Surgery at the Momson Hotel, Chicago, Ilhnois, ex¬ 
tending from October 7 to October 9, 1965, inclusive For 
details write Dr Louis J Feit. 66 Park Avenue, New York, 
NY 
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SECOND GRADUATE COURSE IN 
PLASTIC SURGERY OF THE HEAD AND NECK 

Amencan Otorhinologic Society For Plastic Surgery 
October 7th to 9th, 1955 inclusive 
at the Momson Hotel, Chicago, Illinois 

An intensive course in Plastic Surgery of the Head and 
Neck will be given at Momson Hotel, Clark and Madison 
Streets, Chicago, Hlinois, from October 7-9 inclusive, 1955 

The course will be conducted by a faculty of outstanding 
speciahsts in this field and will be limited as to the number 
of participants and to lecognized suigeons specializing ex¬ 
clusively in Otolaryngology and Ophthalmology and Plastic 
Surgery of the Head and Neck as set forth in the Directory of 
the American Medical Association For further information 
addiess Louis Joel Feit, M D , Secretary, 66 Park Ave, New 
Yoik 16, N Y 


53rd CONGRES 

FRANCAIS d’OTO-RHINO-LARYNGOLOGIE 

The Fifty-third Congies Fiancais d'oto-rhino-laryngologie 
mil be held Octobre 17-22, 1955 in the Grand Amphitheatre 
of the Facultd de Mddecme, Pans, under the presidency of 
Ml le Professeur A Aubin of Pans, and honorary president 
Mr le Professeur Leon Binet, member of the Institute, Doyen 
of the Faculte de Medecine of Pans 

Numerous communications will be presented and two re¬ 
ports of particular interest will be discussed 

1') L’otite chronique de I’enfance 

Rapporteurs MM Bourdial, Debain, Coussieu, avec la 
collaboration d’Yves Laiaemant (Pans) 

2°) La ddglutition et ses troubles 

Rapporteurs MM Mounibr-Kuhn (Lyon) etA Souus 
(Pans) 

There will also be an exhibit of surgical instruments and 
othei armamentanum of interest to otorhinolaryngologs 
For further information address Mi Raimon, 17 rue de Buci, 
DANton 55-24 
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“SEGUNDO CONGRESO PANAMERICANO DEL 
CONGRESO INTERNACIONAL DE CIRUJIANOS Y 
OCTAVAS JORNADAS ARGENTINAS DE CIRUGIA 
TORACICA ’ 

1 Segundo Congreso Panamericano del Congreso Interna- 
cional de Cirujianos — Mendoza (Republica Argentina), 
22 26 Pctubre, 1966 

Bocio Tratamiento mddico y qmnirgico 
Absceso Del Pulmon Tratamientos modemos 
Cancer Del Recto y Colon Sigmoedes Tratamiento 
qmrurgico 

Micosis j Ostesmielitia del Hueso Maxilar 
Temas Libres Adelantos reclentes en procedtmientos y 
Tecnicos para Diagnosis, Radiologia, Bndoscopia, 
Anesteaia Procedimientoa y Tdcnicas quimrgicas. Anti 
bioticos, etc. 

2 Octavas Jomadas Argentinas de Cirugia Toracica — Men 

doza (Republica Argentma), 22-26 Octubre, 1966 
Absceso de Pulmon Tratamientos modemos 
Conducto Arterioso Tratamientos qmrurgicos 
Endoscopia Peroral Adelantos reclentes 
Temas Libres Demonstraciones quirurgicas—Programs de 
Pellculas Clentificas 

Eor further inquiries address Biblioteca Asociacion Medica 
Argentina, Santa Fd 1171, Buenos Aires, Argentina 


bronchoesophagology course 

Die next Bronchoesophagology Course to be given by the Uni 
^rmty of Ilhnoia College of Mcdicme is scheduled for the period 
ctober 24 to Novemher 5, 1955, under the direcbon of Dr Paul 
H. Hohnger 

Interested registrants will please write directly to the Depart 
Otolaryngology, University of Illinois College of Medicine, 
1853 -West Polk Street, Chicago 12, Illinois. *’ 
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DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES 

(Secretaries of the various societies are requested to keep this 
Information up to date) 


AMERICAN OTOLOGICAL SOCIETY 

President Dr Wm. J McNally, 1509 Sherbrooke St, West Montreal 
25, Canada, 

Vice-President Dr John R Dlndsay, 950 E 59th St, Chicago 37 Ill 
Secretary-Treasurer Dr Lawrence R. Boles. 90 S Ninth St, Minneapolis 
2, Minn 

Editor Librarian Dr Henry L WllUams, Mayo Clinic Rochester, Minn 
Meeting Seigniory Club, Montreal, Canada, May U-12, 1966 

AMERICAN LARYNGOLOGICAL ASSOCIATION 
President Bernard J McMahon, 8230 Forsyth Bhd, Clayton 24, Mo 
First Vice-President Robert L Goodale, 330 Dartmouth St, Boston 
Mass 

Second Vice-President Paul BL Hollnger, 700 North Michigan A^e, 
Chicago 11, 111 

Secretary Harry P Schenck, 326 South 19th St, Philadelphia 3, Fa 
Treasurer Fred W Nlion, 1027 Rose Building, Cleveland Ohio 
Librarian Historian and Editor Edwin N Broyles, 1100 North Charles 
St, Baltimore, Md 

Meeting Mount Royal Hotel, Montreal, Canada, May, 1956 

AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 

SOCIETY, INC 

President Dr Dean M Llerie, Iowa City, Iona 
President Elect Dr Percy Ireland, Toronto, Canada 
Secretary Dr C Stewart Nash, 277 Alexander St, Rochester N 1 
Meeting Mount Royal Hotel, Montreal Canada, May, 1956 

AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY 
Chairman John R Lindsay M D, Chicago, HI 
Vice Chairman James W McLaurln, M D, Baton Rouge La 
Secretary Hugh A Kuhn, MD, Hammond, Ind 

Representative to Scientific Exhibit Walter Heck, MD, San Francisco, 
Calif 

Section Delegate Gordon Harkness, M D, Davenport, Iowa 
Alternate Delegate Dean Llerie, MD, Iowa Clt>, Iowa 

AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr Algernon B Reese, 73 East 7lBt St, New York 21, N 1 
Executive Secretary Dr William L Benedict Mayo Clinic Rocnesi 
Minn 

Meeting Palmer House, Chicago, Hi, October 915, 1966 

AMERICAN BRONCHO ESOPHAGOLOGICAL ASSOCIATION 

President Dr Daniel S Cunning, 115 East 65th St, New York N 1 
Secretary Dr F Johnson Putney, 1719 Rlttenhouse Square, 

phia. Pa . ir iK-iS 

Meeting Sheraton Mount Royal Hotel, Montreal, Canada May i 
1956 (afternoons only) 

AMERICAN BOARD OF OTOLARYNGOLOGY 
Meeting Palmer House, Chicago HI October 2 8, 1955 
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AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOQIC ALLERGY 

Pmldent Dr F Lambert McGanoon 14695 Madison Ave^ Lakewood 
9 Ohio 

Secretarr Treasnrer Dr Michael H. Barone 468 Delaware Are Buffalo 
1 N Y 

Meeting Palmer Honse Cblcago QL October 1955 


AMERICAN OTORHINOLOQIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 

Proeldent Dr Joseph Gilbert 111 E. 6l8t 8L New York N Y 
Vice-President Dr Kenneth Hlnderer 402 Medical Arts Bldg. PltU 
burgh. Pa. 

Secretary Dr Louis Joel Felt $6 Park Ave New York 16 N Y 
Treoiurer Dr Armand L. Caron 36 Pleasant St Worchester Mass 


PAN AMERICAN ASSOCIATION OF OT041HIN0-LARYN00L0QY 
^ AND BRONCHO ESOPHAQOLOQY 

President Dr J U. Tato Ascaenaga 235 Buenos Aires Argentina 
Eiecntlre Secretary Dr Cheraller I* Jackson, 8401 N Broad SL, PWla 
delphla 40 Pa., DBA. 

Meeting Fifth Pan American Congress of Oto-Rhlno Laryngology and 
Broncho-Ksophagology 

Time and Place April 8-12 1956 San Juan Puerto Rico 
President Dr J H. Font, Medical Arts Bldg San Juan P R 


SIXTH INTERNATIONAL CONGRESS OF OTOLARYNGOLOGY 

President Dr Arthur W ProeU, Beaumont Bldg. SL L»ouls Mo 
General Secretary Dr Paul Hollnger 700 No Michigan Are, Chicago 
(U) BL 

Meeting StatJer HoteL Washington. D 0 May 6 10 1957 


THE PHILADELPHIA LARYNOOLOOICAL SOCIETY 

^l^nt Dr William J Hltsobler 
VwPreeldent Dr Cheraller It. Jackson. 

ATttsorer Dr John J 0 Keefe 
Dr Joseph P Atkins, 
gitorlw Dr Herman B Cohen. 

“^®^Uve Committee Dr Thomas F F^irlong Jr Dr William A. LeU 
Dr Harry P Sohenck Dr Benjamin H. Shuster ex-olDcIo 

BALTIMORE NOSE AND THROAT SOCIETY 

Dr Albert Steiner 1S08 EuUw PL Baltimore Md 
oemiary Treasurer Dr Walter B Loch 1019 No Calrert SL, Baltimore. 
MaryUnd 


CHICAGO LARYNGOLOGICAL AND OTOLOQICAL SOCIETY 

Paul H. Hollnger 700 No Michigan. Chicago 11 HL 
vi^Preeldent Dr Jack Allan Weiss 109 No Wabash Ave. ddc 


Dr Jack Allan Weiss 109 No Wabash Ave. Chicago 8 BL 
—AToasurer Dr Stanton A- Frledberg 122 So Michigan Ave 
^cago BL 

Meeting Pint Monday of each Month October through May 
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OTOSCLEROSIS STUDY GROUP 

President Dr Gordon D Hoople, 1100 East Genesee St, Syracuse, N Y 
Secretary Dr Lawence R. Boles, Med Arts Bldg, Minneapolis 2, Minn. 
Meeting Palmer House, Chicago, IlL, OcL 9, 1955 


CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr G C Otrich, Belleville, ni 
President Elect Dr Phil R. McGrath, Peoria, HI 
Secretary Treasurer Dr Alfred G Schultz, Jacksonville, Ill 

MISSISSIPPI VALLEY MEDICAL SOCIETY 

President Dr Arthur S Bristow, Princeton, Mo 
Secretary Treasurer Dr Harold Swanberg, Quincy, Ill 
Assistant Secretary Treasurer Dr Jacob E Reiscb, Springfield, Ill 
Meeting 

THE SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA. 

Chairman Dr John Louzan 
Vice-Chairman Dr Willard B Walters 
Secretary Dr Jack L. Levine 
Treasurer Dr Russell S Pago, Jr 

Meetings are held on the third Tuesday of October, November, March 
and May, 7 00 P M 

eiace Army and Navy Club, Washington, D C 

SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY 

Chairman Dr Lyle M Sellers, 3707 Gaston Ave, Dallas 10, Texas 
Chairman Elect Dr F A. Holden, Medical Arts Building, BalUmore 1, MA 
Vice-Chairman Dr Edward W Griffey, 217 Hermann Professional Buiw 
ing, Houston 6, Texas 

Secretary Dr G S FltzHugh, 104 East Market SL, Charlottesville, la 
Meeting Houston, Texas, November 14 to 17, 1965 

THE VIRGINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr G S FltzHugh, Charlottesville, Va. 

President-Elect Dr H. L Mitchell, Lexington, Va. 

Vice-President Dr Marldn K. Humphries, Charlottesville, V^ 
Secretary Treasurer Dr L. B Shep^pard, 301 Medical Arts Bide, «• 
mond Va, 

WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr James K. Stewart. Wheeling, W Va. 

Secretary Treasurer Dr Frederick C Reel, Charleston, w Va 

THE LOUISIANA MISSISSIPPI OPHTHALMOLOQICAL 
AND OTOLARYNGOLOGICAL SOCIETY 

President Dr W L Hughes, Lamar Life Bldg Jackson, Miss 
Vice-President Dr Ralph H Riggs, 1513 Line Are, Shreveport, 
Secretary Dr Edley H Jones, 1301 Washington SL, Vicksburg M 
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NORTH CAROLINA EYE EAR NOSE AND THROAT SOCIETY 


Prcildent Dr Cecil Swann ABherlllo N C 
Secretary and Treasurer Dr Geo B Ferguson Durham N Car 
Meeting Jointly with the South Carolina Society of Ophthalmology and 
Otolaryngology Columbia So Car SepL IJ 14 1955 


SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Jewell McLean Greenville 8 Car 
Vice-President Dr James M Timmons Columbia 8 Car 
Secretary Treasurer Dr Roderick Macdonald 338 East Main St Rock 
Hill, 8 Car 

Meeting Jointly with North Carolina Eye Ear Nose and Throat Society 
Columbia, S Car SepL 12 1-4 1966 


FLORIDA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Chas C Grace King SL, St Augustine Fla. 
President Elect Dr Jos W Taylor 706 Franklin St, Tampa, Fla- 
Seeretary Treasurer Dr Carl S McLemore 1217 Kuhl Ave^ Orlando Fla. 


THE GREATER MIAMI EYE, EAR, NOSE AND THROAT SOCIETY 

P^ldeut Dr Ralph Klrsch 1846 N Bayshore Drive Miami Fla. 
Vice-President Dr Garland Johnson, Blount Bldg. Fort Lauderdale Fla. 
SecreUry Dr James H, Mendel Jr 7241 Red Road Miami Fla. 
Meeting Quarterly at Seren Seas Restaurant February May October 
and December 


DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Resident Dr Oscar Marchman Jr Dallas Texas 
Secretary Treasurer Dr Morris F Waldman, Dallas Texas 


LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

^•Idont Robert A. Norena, M.D. 

becreUry Treasurer Lelond R. House MD 

Chairman of Section on Ophthalmology Wendell C Irvine M D 

oecretajy of Section on Ophthalmology Stephen J Popovich M D 

^airman of Section on Otolaryngology Herschel H. Burston MT) 

oecretary of Section on Otolaryngology Ross A. QoodcelL MJ) 

Lob AnEolea County Medlcll ABBOClatlon BuUdlug 1925 WliBhJre 
Boulevard Los Angeles Callfomla- 

Aime 6 00 PM. first Monday of each month from September to June 
iDcluslve—Otolaryngology Section 6 00 P.M., first Thursday of each 
nionth from September to Jane Inclusive—Ophthalmology Section 
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PACIFIC COAST OTO OPHTHALMOLOGICAL SOCIETY 

President Lester T Jones, M D, 624 Medical Arts Bldg. Portland (6), 
Oregon 

Secretary Treasurer Dr John P Tolan 3419 4TtU Ave . Seattle (5) Wasli 
Meeting April 15 19, 1956 


THE RESEARCH STUDY CLUB OF LOS ANGELES, INC 

Hon Chairman Dr Isaac H Jones, 635 S WesUake Are, Los Angeles 
57, Calif 

Chairman Dr Orrle E Christ, 210 N Central Ave, Glendale, Calif 
Treasurer Dr Norman Jesberg 500 So Lucas As e , Los Angeles 17 Calif 
Otolarj'ngology Dr Russell M Decker, 66 N Madison Ave, Pasadena 
1, Calif 

Ophthalmology Dr Warren A Wilson, 1930 Wllshlre Bhd, Los An 
geles 57, Calif 

Mid Winter Clinical Convention annually, the last tvro weeks In January 
at Los Angeles, CoUf 

PUGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Clifton E Benson, Bremerton, Wash 
President Elect Dr Carl D F Jensen, Seattle, Wash. 

Secretary Dr Willard P Goff 1215 Fourth Ave, Seattle, Wash 


CANADIAN OTOLARYNGOLOGICAL SOCIETY 
SOCiETE CANAD'ENNE D’OTOLARYNGOLOGIE 

President Dr G S Gorrell 110 Medical Aria Bldg, Calgary Alta 
Secretary Dr G Arnold Henry, 170 SL George St, Toronto, Ontario 
Meeting Chateau Frontenac Quebec, Canada 

INTERNATIONAL BRONCHOESOPHAGOLOQICAL SOCIETY 

President Dr Antonio da Costa Quinta, Lisbon, Portugal 
Secretary Dr Chevalier L Jackson, 3401 N Broad St, Philadelphia 
Pa., D S A 

Meeting Fourth International Congress of Bronchoesophagology 
Time and Place Buenos Aires, October 28 29, 1955 


FOURTH LATIN AMERICAN CONGRESS OF 
OTORINOLARINGOLOGIA 


President Dr Dario 
Meeting Lima, Peru, 1957 

SOClEDAD NACIONAL DE CIRUGlA OF CUBA 

Presldente Dr Relnaldo de VllUera 
Vlcepresldente Dr Cfisar Cabrera Calderln. 

Secretarlo Dr Jos6 Xlrau 
Tesorero Dr Alfredo M Petit 
Vocal Dr Josfi Gross 
Vocal Dr Pedro Herulindez Gonralo 
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SOCIEDAD ESPANOLA DE OTORRINOLARINGOLOGIA 
Prealdente Dr D Adolfo Hlnojar Pons 
Vice-Presldente Dr D Jose Perez Mateos 
Secretarlo General Dr D Francisco Marafids 
Tesorero Dr D Ernesto Alonso Ferrer 

SOCIEDAD OTO RING LARINGOLOGIA DE LOS 
HOSPITALES DE MADRID 
Presidente Dr Don Fernando Beltrfin Castillo 
Secretarlo General Dr Don Alfonso VaBsallo de MnmberL 
Tesorero Dr Don Rafael Garcia Tapia 

PORTUGUESE OTORHINOLARYNGOLICAL SOCIETY 
President Dr Albert Luis de Mendonca 

Secretary Dr Antonio da Costa Quinta Avenlda de Llberdade G6, 1° 
Lisbon 

SOCIEDADE PORTUGUE8A DE OTORRINOLARINGOLOGIA 

E DE 

BRONCO ESOFAGOLOGIA ‘ 

Presidente Dr Alberto Luis de Mendonca 
Vice-Presldente Dr Jaime de Magalhaes 

1 ° Secretarlo Dr Antonio da Costa Quinta 

2 ° Secretarlo Dr Albano Coelho 

Tesoureiro Dr Jose Antonio de Campos Henriques 
Vogals Dr Teofilo Esquivel 

Dr Antonio Cancels de Amorim 
Sede Avenlda da Llberdade, 65, 1 ”, Lisboa 

SOCIEDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA 
Presidente Dr Aldo Remorlno 
Vice-Presldente Dr Luis E Olsen 
Secretarlo Dr Eugenio Romero Diaz 
Tesorero Dr Juan Manuel Pradales 

Vocales Dr Osvaldo Sufi-rez, Dr Nondler Asia R. Dr Jorge Bergiilln 
Yotre 

ASOCIACION DE OTO RlNO-LARlNGOLOGlA DE BARCELONA, SPAIN 

Presidente Dr J Abello 

Vlce-Presdente Dr Luis Sufie Medan 

Secretarlo Dr Jorge Perelld, 319 Provenza, Barcelona 

Vlce-Secretarlo Dr A PinarL 

Vocal Dr J M Ferrando 

ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER — 
CAMPINAS 

President Dr Heitor Nasoimento 
First Secretary Dr Roberto Barbosa 
Second Secretary Dr Roberto Franco do Amaral 
Lilbrarlan Treasurer Dr Leoncio de Souza Quelroz 
Editors for the Archives of the Society Dr Guedes de Melo ri 
Dr Penldo Burnler and Dr Gabriel Porto 

SOCIEDAD MEXICANA DE OTORRINOLARINGOLOGIA 
Apartado Postal 21815 
Mexico, D F 

Honorary President Dr Ricardo Tapia v Femdndez 

President Elect Dr Mlgnel Arrojo Gfiijosa 

Secretarj Dr Luis Vnquero 

Secretary Elect Dr Benjamin Macias Jlmdnez 

Treasurer Dr Rubdn Mlngram Camargo 

Meeting I'lay 5 1956 


734 



THE 


LARYNGOSCOPE. 

VoL. LXV SEPTEMBER, 1965 No 9 


RHINOLOGY IN CHILDREN 
RESUME OF THE LITERATURE FOR 1954 
D E S VViSHAKT, M D, 

J B Whaley, M d , 
and 

W B Wallace, M D , 

Toronto Canada 

Thig resum4 of the literature on Rhinology in Children 
comes from the Hospital for Sick Children in Toronto, and 
the Department of Otolaryngology of the University of 
Toronto The medical journals, including the pediatiic publi 
cations of the United States, Britain and Canada, have been 
reviewed The classification of previous years has been main¬ 
tained 

general articles 

Dodwell' in the latest edition (the sixteenth) of Principles 
Practice of Medicine, orginally edited by Osier, defines 
status lymphaticus as “a combination of constitutional anom 
alies, among which are hypeiiilasia of the lymphoid tissues 
and of the thymus gland hjipoplasia of the cardiovascular 
system and peculiarities of configuration with frequent sud¬ 
den death” 

Results of the condition are various, among them are 
t Liability to sudden death—this may be from anaphylaxis 
cerebral hemorrhage or, in young children, pressure on the 
trachea by the enlarged thymus gland, S Increased suscepti 

Till. m*. received In The narmcoecope Office and ooceptod 

' PubllcaUon July IB 1B6E 
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bility and decreased lesistance to acute infections, 5 Incieased 
dangei in childbirth, and A Psychical instability—these sub- 
3 ects foiTOing a laige pioportion of cases of diug addiction 
and suicides 

The most circumstantial account of the condition is given b\ 
Hewer (1953) According to him the findings of Kemp 
(1932), Campbell (1937), Monciieff (1938), and the late 
Sii Bemaid Spilsbuiy, m spite of seveial attempts to dis- 
ciedit then work, have definitely established the existence 
of the syndrome It would seem that Hewer bases his case 
that status lymphaticus exists as a climcal entity upon three 
claims 

1 That the condition has been lecogmzed foi some 300 
years 

2 That there is a recognized climcal pictuie nith three 
classical signs 

3 That there are well-iecogmzed post-moi'tem findings 

Dodwell pioposes to show that not one of these claims is 
supported by the available evidence 

If Dr Hewer’s story were correct we should expect to be 
able to follow these lefeiences to status Ijunphaticus back to 
the earliest editions of cuiient works, and fiirthei back still 
in the earlier editions of books now out of print but in exist¬ 
ence before Oslei’s il/edicme was produced 

Actually there is no reference to the condition in Osiers 
fust and second editions, nor in any contempoiai'j medica 
01 pathological book Dodwell has been able to discover In 
fact it is not until the tlnid edition of Osier’s Medicine, pu 
lished in 1898, that an}’- reference is made, and then m thwe 
teiTUS “Much attention has been paid lately to a someu a 
rare condition ,” and the reader is advised to consult an 
ar-ticle by Ewing (1897) 

Ewing in discussing the views of Paltauf (1889) begins 
“There have recently been described a senes of cases 
He continues “The importance of the constitutio Ijanphn 
and its relation to some forms of sudden death, especia v 
fatalities undei chloiofonn narcosis, hax’e been recognize 
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b> the Vienna school of pathologists, but have leceived veiy 
scant attention elsewliere” 

Six successive editions of Osier’s Medicine earned the pas 
sage based upon Ewing’s article but without his final sentence, 
which ran "In conclusion, while the studies of the Vienna ob- 
sen’ers seem to have placed the existence of the constitutio 
lymphatics upon a firm basis in pathology, the observ'ations 
yet remain far too limited fully to demonstrate the tiuth of 
an luTJothesis -which connects a large class of sudden deaths 
■with simple hyperplasia of the lymphatic stiuctures of the 
body” 

It is surely significant tliat Paltauf, in a long list of lofei- 
ences, makes no mention of any work published eailier than 
1860, equallj so that John Simon (1846)—although his biblio¬ 
graphy is immense going back as far as Galen and Kufus of 
Ephesus—seems entirely to have missed this histoiical associa¬ 
tion. 

The history of the growth of the legend of status lymphati- 
cus can be quickly told Gradually duiing the first decade 
of the twentieth century the idea of a status lymphaticus be¬ 
gan to spread, so that in the eighth and ninth editions of 
Taylor’s Practice of Medicine in 1908 and 1911 references 
begin to appear, and in 1911 for the first time a separate entry 
of diseases of the thymus gland makes its appearance in the 
annual report of the Registrar-General for England and 
Wales 

In 1917 Dr Symmers, professor of patliology at the Bellevue 
Hospital New York, published an onginal work upon status 
lymphaticus in which he recorded the weights of the thymus 
gland in 66 cases out of 249 which he had diagnosed “status 
lymphaticus” 

The weakness of Dr Symmer’s case is that he publishes no 
standard for normal weights of the thymus gland, and if we 
compare the weights of his enlarged glands with the normal 
■weights arrived at by Hammer (1916) oi by the Medical 
Research Council’s Joint Committee (1981), whose findings 
were based on a much larger published collection, we find 
that a preponderance of these abnormaliy heavy glands of Dr 
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Syinmei'’s fall within these othei observers’ normal weights, 
howevei, Di Symmer’s views have gained much populariti 
and have fonned the basis of the desciiption of the condition 
in Oslei’s Medicine fiom the eighth edition, of 1920, to the 
latest, (the sixteenth), published in 1947 

The legend of the 300-yeai-old tradition was not launched 
in Biitish medical hteiatuie until the appeal ance of the 
second edition of Hewei's Recent Advances in Anesthesia and 
Analgesia, in wdiich an aiticle by Plattei is quoted Tlie latter 
died in 1614 a few months aftei the publication of his work 
Observatiomini in Honnnis Affectibvs, a lepiint of which is 
to be found in the libi aiy of the Royal Society of Medicine 

Plattei’s name was biought to the attention of Ameiican 
medical men in 1912 by C G Cumston, but his name does not 
appeal in connection wnth status lymphaticus until 1924, 
when Rulirah commented “To pediatrics we know he made 
one contiibution of great value, the description of thvmus 
death’’ 

With legald to the lecognized clinical picture, the three 
classical signs aie mentioned foi the fust time by Kemp 
(1932), who quotes no case notes to support his statements 
No othei iviiter lecoids cases piesenting these physical signs 
Campbell (1937) lists an impiessive numbei of physical signs, 
fai too numeious to be mentioned heie, associated mth status 
lymphaticus but, like Kemp, fails to favoi us with any case 
lecoids 

That theie aie ivell recognized post-moitem findings is not 
suppoi ted by text books of pathologjL although the wi iters o 
such woiks must have much gp eater axpeiience of the post- 
moitem findings in such cases 

Thus Boyd (1947) states that “theie is no proof that the 
thymus gland has an\d;hing to do with stoppage of the hea 
Dible and Davie (1950) state “Theie is no doubt that i^o- 
rance of the gieat vaiiation in size to which the thjTnus gan 
IS subject in health and disease has often led to an unjus t > 
able lesort to the convenient diagnosis of status Innphaticus 
in cases of sudden death Many pathologists of axpcnence 
aie of the opinion that theie does exist some abnormal con 
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stitution or condition which is associated wth a liability 
to sudden death from relatively tnwal stimuli, such as exces 
sive sensitivity to stimuli of the autonomic neiwous system 
but no constant anatomical or pathological abnormality” 

Muir (1951) quotes the findings of the Joint Committee of 
the Medical Research Council and of the Patliological Society 
of Great Bntian and Ii eland, its general conclusions bemg 
that the facts that have been ascertained afford no evidence 
that the so-called status thymo lymphaticus has any existence 
as a pathological entity ' 

The conclusion in Muir's textbook is that “this does not 
imply that there is not a constitutional condition of low re¬ 
sistance powei, with a tendency to sudden death, simply that 
it is not possible to relate it definitely to thymic or lymphoid 
hyperplasia” 

As to Sir Bernard Spilsbury’s post-mortem findings m 
status lymphaticus, the authors have been completely un¬ 
successful in their attempt to discover any published work m 
which such findings are quoted In 1926 there was set up a 
Joint Committee of the Medical Research Council and of the 
Pathological Society of Great Britian and Ireland, which 
pubbshed its report in 1931 Some 680 post-mortem exami¬ 
nations were made, and the care and detail with which these 
cases were analyzed place this investigation in a class by it¬ 
self 

The diagnosis of enlarged thymus glands by X-ray is a very 
unreliable basis, as the writings of Garland (1929) and of 
*Japper and Schless (1934) have emphatically shown 

The authoi suggests that were this account of status lym- 
phahcus other than a fable ample material m support could 
have been found among the thousands of post-mortem ex¬ 
aminations reported since 1946 by Helpem and Rabson 
(1946), Keith Simpson (1947), Richards (1947), Deadman 
(1947) and others or from among the 200 odd deaths report 
cd annually by the Registrar-General for England and Wales 

In conclusion the authors believe that the 12 conclusions 
cf the Joint Committee of the Medical Research Council and 
of the Pathological Society of Great Britain and Ireland re- 
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mam the consideied judgment of mfoimed opinion, and that 
the last sentence of then lepoit holds good “In the opinion 
of the Joint Committee the facts elicited in the present inquin 
are in hannony with those of Hammar (1926, 1929), and of 
Greenwood and Woods (1927) in affolding no evidence that 
so-called status thymo-lymphaticus has any existence as a 
pathological entity” 

Because peiioibital edema is often associated with acute 
ethmoiditis in children we piesent heie a case report by Bass' 
of-" perioibital edema as the initial sign of infectious mono¬ 
nucleosis This 12-year-old girl came home fiom school feel 
ing tiled and with a tempeiatme of 104 8°F The most strik¬ 
ing featuie on examination was the condition of hei ejelids 
and peiiorbital tissues The' eyelids weie defimteb puffv but 
not leddened There was no tendeniess over the antra or 
etlimoid sinuses The thioat and tonsils weie not inflamed 
The urine was noimal on examination Because of these find¬ 
ings and a negative alleigic histoiy, infectious mononucleosis 
was suspected Theie were no lymph nodes and the spleen 
Avas not palpable, but a blood smeai shoAved the typical find¬ 
ings of infectious mononucleosis The cause of the hd edema 
is obscuie, but may be due to lymphatic obstiuction, even if no 
peiipheral lymph nodes weie palpable 

Evans* in a long aiticle Avith ample bibliography reiieus 
the tieatment of epistaxis Avhich although commonly easy to 
collect may at times constitute a difficult suigical emeigencA 

He states that the incidence is highest in children but seldom 
seiious Often the simple nose bleed will stop spontaneoush 
legaldiess of treatment used, oi even Avithout treatment -A- 
though this IS hue, it must also be lemembered that to t a 
patient this fact may not be knoAvn oi obvious Whenever o 
bleeding fi om the nose is of sufficient sevei ity that a phy sician 
is consulted, it is to the patient, or to his family, a serious 
matter and sometimes a frightening occuirence 

Foi this reason, reassurance is the first step m treatment 
If the patient is at home, instruction should be giimn tli<i ’ 
should be placed in the piopei position, that is, that he s lou 
sit up and bend forwaid If he lies on his back, the s om 
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may fill with blood, causing faintness and nausea In cases 
of simple nose bleed from the anterior septum, blowing out the 
dots and pressing the anterior nares together for a few 
minutes may be sufficient to control the condition. 

Whenever intranasal manipulation or packing is needed, 
the administration of a sedative is indicated, whether the 
patient be a child or an adult Once his anxiety is relieved 
and he becomes relaxed, whatever measures are necessary to 
control the bleeding are much more easily accomplished In 
cases of anterior nasal bleeding from Kiesselbach's or Little’s 
area, the bleeding vessel can frequently be seen, if the hemor¬ 
rhage 18 not too profuse, then Uie ai'ea is cocainized and cau 
tenzed either with one of the chemical agents or the electric 
ctrrrent. 

In attempting to control hemonhage from the anterior part 
of the nose of a child, his associates and he prefer the use of 
chemical cautery to electrocoagulation. In many instances, 
they use a solution of 50 per cent silver nitrate which is im¬ 
mediately neutralized by sodium chloride solution and covered 
Mith holocaine and adrenalin ointment Some authors suggest 
the use of a silver mtrate stick or chromic acid or trichloracetic 
acid, the latter two should be neutralized by a solution of 
sodium bicarbonate. 

tlTien the hemorrhage in the anterior portion of the nose 
is so severe that it is impossible to find the bleeding point, the 
nose is packed with cotton pledgets saturated with cocaine and 
adrenalin until the hemorrhage ceases Then an attempt is 
made to find the bleeding point in order that the area may be 
cauterized 

''^cn the hemorrliage is from the antenor superior part of 
the nose, and especially when there is a history of recun ent or 
profuse bleeding, he lias found It most satisfactory to use 
spot’ packing of oxidized cellulose or gel foam saturated with 
thrombin and held in place witli a cotton sponge and a small 
piece of adhesive placed over the nostnl to prevent the pack 
rom being dislodged by sneezing 'Tlie cotton should be satu 
ttted with penicillin solution to reduce the chance of infection. 
He also administers an antibiotic systemically if tlie pack is to 
be left in place as long as 24 hours 
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In case of lecuinent nasal bleeding in childien, which the 
paients usually say is spontaneous and fiequentiv comes 
on at night, theie is often a dischaige with ciusting of the 
septum neai the anteiioi naies which may be due to infection 
or to alleigy The cluld with allergic rhinitis has a tendenci 
to rub the nose to lelieve the itching sensation and to pick at 
the ciusts with the fingei Excessive diying of tlie nasal 
mucus gieatly leduces its piotective value and lendeis the 
capillai'y bed moie accessible to trauma 

A measuie devised by Hilding and lecommended by Hunni- 
cutt IS helpful in preventing crusting and allowing the tissues 
to letmn to nonnal, tins is to place a light plug of di}' cotton 
in the nostnl foi a few minutes seveial times a day In cases 
m which any nasal dischaige is piesent, it is impoiiant that 
appiopnate tieatment foi the undei lying condition be in 
stituted 

In all instances of continued oi lecuiient epistaxis in chil 
dren, a thoiough clinical examination and appiopnate labora- 
toiy studies aie indicated, to detennine whether the bleeding 
IS being caused by some systemic disease Nasal hemonhage 
of systemic oiigin in cliildien is fiequently noted in diseases 
of the blood, livei or kidneys, and m acute iheumatic fever 
In such instances, tieatment of the undei lying disease is of 
paramount importance, with the local measures whicli are 
necessary foi the contiol of bleeding from the nose 

SINUSITIS 

Asked "to what extent does bone legeneiation occur in the 
lateial Avail of the nose after anti ostomy”, the Biitish Medi¬ 
cal Jouimak leplied as follows 

"After anti ostomy, a ceifain amount of new bone formation 
occuis aiound the edges of the opening made betiAcen tic 
anti urn and the infeiioi meatus of the nose, and if small frag¬ 
ments of bone aie left adherent to the mucous membrane o 
eithei nose oi anti um the new bone formation is moi'C like' 
to occui This is more likely to occui in childien and where 
thei e IS persistent infection The bone formation causes pro- 
gi’essiA'e natioAAing of the opening until it maA' become com 
nlnlplv nlncpd /ind llie thin laA'ei of bone sepaiatiug the "0 
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cavities may be replaced by a thicker and tougher one There 
IE however, no encroachment on the cavntj of tlie nose or 
antrum” 

Marrafion and Armengaud® examined the radiographic 
images of 366 normal children of both sexes, of average height 
for their age (between 3 and 19 years), in addition to a much 
larger number of radiogimphs of children suffering from 
various pathological conditions, and came to the following con¬ 
clusions 

a The dimensions and shape of the sphenoidal sinus are 
subject to wide individual variations 

b The chronology of the development of the sphenoidal 
sinus IS graphically represented in a diagram, 

c The sphenoidal sinus is first visible at a fairly constant 
8 ge, ranging between three and three and one half years The 
imits of the sinus are clearly distinct at about eight yeais of 
posterior limit reaches the plane of the posterior 
imit of the sella turcica Normally it does not increase after 
16 years of age 

In conditions of pituitaiy insufficiency, congenital or 
acqmred early in life, the development of the sphenoidal 
sinuses is hindered m variable degree This underdevelopment 
■s seen in pituitary dwarfism and infantiham in myxoedema 
0 pituitary origin, and in mongolism The sphenoid is fre 
in growth disturbances associated with embryo¬ 
pathies of different tyjie—namely, achondroplasty and other 
conditions In cases of underdevelopment associated with dis- 
M v"? 8ot directly connected with the pituitary gland like 
c ets and other deficiency conditions, the development of the 
sp enoidal sinus is the average for the age 

degree of underdevelopment of sphenoidal sinus is 
nlT t ^ speaking parallel with the degree of the hypothalamo- 
’^sufficiency It constitutes therefore one of the 
iCM of this hypofunction, especially in cases of pituitary 
8 nd infantilism. In cases of pituitary myxoedema 
a underdevelopment of the peripheral skeleton (wnst knee) 
ususlly more pronounced than that of the sphenoidal sinus. 
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In mongolism, the undeidevelopment of the sphenoidal smus, 
veiy impoi'tant on account of its fiequency of occuuence, is 
not usually connected, accoi ding to then own experience witli 
the degiee of the condition 

/ The undei development of the sphenoidal smus is not 
exactly parallel with the underdevelopment of the other 
sinuses Foi instance, there may be a marked undei develop¬ 
ment of the sphenoidal sinus with slight undei development, 
01 even nonnal development, of the frontal smus, and moie 
often, an underdevelopment of the sphenoidal smus mav be 
associated with a marked mastoid pneumatization 

ff The underdevelopment of the sphenoidal smus is 
usually associated with other defomiities of the skull, such 
as variations in the size and shape of the sella turcica— 
extremely h5Tioplastic, or enlarged due eithei to congenital 
hypofunctional tumors (cianio-pharjmgiomata) oi to con¬ 
ditions marked by interaal hydrocephalus 

h In cases of constitutional or pathological (acromegalic) 
pituitary hjiieiTunction the sphenoidal sinus develops in* 
tensel 3 '-, generally simultaneously with the othei cianial 
sinuses 

The final conclusion is that the detailed study of the 
sphenoidal sinus is absolutely necessary when examining a 
pathological cranium, especially in cases of growth distur¬ 
bances 

BACTERIOLOGY 

Disorders of the nose and pharjmx constitute a Inige pait 
of illness in pediatnc practice, according to Goldman and 
associates® It is important to determine wliethei an in¬ 
fectious 01 non-mfectious process exists in the proper manage¬ 
ment of the ihinologic disordero Many nasal problems have 
as then basis a vasomotor rather than an infectious distur¬ 
bance, but if an infectious process exists tlie effeclivencK 
of theiapj’’ depends on the knowledge of the infecting ageu 
One should also know uhethei the souice of infection is ^ 
adenoid or the paranasal sinuses 

The authors of this study feel that the best information 
mav be obtained from bacteriologic examinations Fiftv c n 
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dren from 4 to 12 jears of age were chosen foi tlus investiga¬ 
tion They were all admitted to hospital during the winter 
months, for diseases otlier than those of the respiiatoi-y tract 
Cultures were taken carefully from the nose and nasopharym 
using platinum loops, and inoculation took place on blood agar 
plates 

Twenty of the children had tonsils and adenoids removed 
previouslj, but thej showed no significant difference in the 
nasopharyngeal flora from the othei patients 

The nasal flora in this study contained chiefly non patho- 
gemc microorganisms in small numbers Staph Albus B was 
present most frequently Manj of the cultures from the normal 
noses were sterile The only potential pathogen found with 
regulanty m the nasal secretions was Staph Aureus A On 
the other hand potential pathogens may be present in tlie 
nasopharynx of normal children The most frequent one here 
was Str Vtrtdans There were no sterile cultures in this 
group 

For comparison, cultures from 60 patients with nasal 
infections were examined These patients weie from private 
practice and out-patient departments They revealed mainlj 
pathogens on culture and were found in appreciable numbers 
The most common organisms were Pneumococcus and Staph 
Aureus A also, there was a fairly large number of H Para- 
^nflucmae The senes showed that the Strep Hemolyt^cus is 
not present in upper respiratory infections oi the normal 
nasopharynx as frequently as is usually thought. 

Asked if there were any vaccines now available that are ef 
fective in preventing or alleviating the common cold the 
Bnbsh Medical Journal' replied as follows 

No, there are no effective vaccines as far as the common 
“Id infection itself is concerned Antibacterial vaccines maj 
be of value against secondary infections, but theie is no good 
Justification for using them in a widespread manner No new 
"'ork has indicated hnes on which a successful vaccine is likely 
b) be developed soon There is no scientific basis for using 
oral \accinea against colds ” 
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McKee® made some interesting obseivations on the bacteri¬ 
ology and viiology of acute infections of the upper lespira- 
toiy tiact 

Fust, miciobes exist as populations when the mixture is 
not only of diffeient speaes but of different geneia as well 
The latio of one speaes or genus to anothei may be impoitant 

Second, cei'tain factois may piomote a dispanty among the 
total population Factois such as diet, pH, and natural mi¬ 
crobial antagonism and immunity ai e mentioned Antibiotics 
are frequently the cause of such upsets m the microbial 
population Foi instance Hemophthis Influenzae was a rela¬ 
tively uncommon component of the noimial oral cavity before 
the use of pemcillin allowed it to be cultured in high in¬ 
cidence 

Third, it is now likely that there are similar interrelation¬ 
ships between bacteria and vinises and between viinises and 
vii uses 


Some bacteria adapt readily to therapy or othei would-be 
adverse situations Since microbial giowd;h rates are so gieat 
the uncommon organism today may thus become the pievalent 
oiganism tomorrow 


Many changes in bacteria are dynamic and not at all pemia- 
nent, so that the ebb and flow of changing circumstances sub- 
gest an equilibrium propensity on the part of the microbe 
For instance staphylococci may inciease from, say, 10 P^r 
cent to 60 per cent I'esistant rvhile on antibiotic Then if the 
antibiotic is stopped, tins may drop to 40 per cent and then 
go up to 60 per cent when the drug is started again 


Viruses are a considerably more difficult group to studi, but 
some of then genetic potentialities have been studied and haic 
provided interesting material for speculation This work is 
very complex and not possible to summarize except to no e 
that the studies concern the virus reproductive cjcle, the an i 
genesis of wnises, immunity and earner states 

This IS a very thoughtful paper and should be read m its 
entii et> 
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DRUGS 

Stark’ compared liexylcaine with cocaine by animal tests for 
toxicity and clinical testa for potency, the lattei by applying 
the solutions to the nasal mucosa, observing as well the ef 
ficacy of hexylcaine as a topical anesthetic foi endoscopic 
examinations 

Further observations were made regaiding the hjdrol>'Bis 
of the drug in human serum. 

His conclusions were that hexylcaine appears to be as 
efficient a local anesthetic as cocaine foi endoscopic pro¬ 
cedures and appears to have a greater margin of safety 

King” reported a case of an allergic infant seven weeks 
old, in whom the use of vasoconstrictor nose drops was ef¬ 
fective in providing temporary airway, but the ‘rebound” 
swelling was so great that tlie nasal airway was almost 
completely non-existent 

Because infants have a very strong tendency to breathe 
through the nose this child would become so cyanotic after 
repeated attempts to get air through its nose that tracheoto 
uiy was seriously considered 

The case was successfullj handled by ti'eating one nostril 
only with vasoconstnctor drops. The untreated nostril re¬ 
covered spontaneously in 12 hours after “withdrawal” of 
the nose drops, then the vasoconstnctoi was discontinued 
completely 

King“i presented a series of 176 from 2 to 11 years of 
sse upon whom adenotonsillectomy was performed To each 
of 85 cases 6 mgm of vitamin K was administered orally 
three times daily for one week prior to operation The re¬ 
maining group of 91 cases received none. 

At operation the amount of blood loss was carefully 
injured The computed amount of blood lost averaged 62 cc. 
®nd this was not significantly affected by the oral pre-opera 
tive administration of vitamin K 

Silcox” studied the effects of intranasal hydrocortisone 
alcohol 
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with C07ii*onc wm giNen intmna«al ACTH 40 units three times a day 
for one day 40 units twice a day for two da>'B and 40 units dully for one 
week. On the third day the choreiform nio\enicnts wore considerably 
diminished In frequency and In force und on the sixth daj the only 
remaining: sign was a allRht tremor of the tongue On the serenth day 
the Intninasal ACTH was discontinued with no recurrence of choreiform 
movements. 

The writers state that improvement was satisfactoiilj 
maintained as long; ns the patients continued to take ade¬ 
quate doses of the mtranasally administered hormone No 
untoward mnmfestations were obseiwed apart from slight 
nasal irntatlon and occasional sneezing in the fii'st few 
minutes after taking intranasnl corticoti'opin 

ANTIBIOTICS 

The effect of antibiotics on the nasopharyngeal flora of 
premature infanta is discussed by Mane Stoppelman"' of 
Boston The infants in her study came from two nurseries 
the Infants Hospital and Boston Lving in Hospital The 
former received admissions to its nursery from other hos 
pitals and homes, and the latter received the infants im¬ 
mediately into its own premature nui-sery 

Past expenence had shown that the routine administra 
bon of antibiotics had brought about a substantial reduc¬ 
tion in mortality The number of premature infants studied 
culturally was 143 and of these, 61 were given antibiotics 
as follows eight received Oxytetracyciine (Teiremycin) 
29 combined Penicillin and Streptomycin, and 14 combined 
Penicillin and Sulfadiazine 

Nasophaiyngeal cultures were made on the first, third, 
fifth and tenth day after birth In spite of the origins of the 
two different groups studied, there was no significant dif¬ 
ference in the nasopharyngeal flora. Seventy per cent of 
all cultures obtained on the first day weie stenle. The pre¬ 
dominating organism on tlie third day and thereafter was 
Pyogenic staphylococci, with alpha hemolytic and anhemolvtic 
streptococci, gram negative organisms (largely E Coll) ap¬ 
peared next in frequency The occasional presence of other 
organisms was noted One significant characteristic found 
la the nasopharyngeal flora of the treated infants was the 
reduction m the presence of streptococci however, the emer- 
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a metal airway in the mouth This amvay was kept in for 
17 days, during which time attempts were made to correct 
the choanal atresia The bony obstruction on the left side 
was perforated by a No 2 Lempert type mastoid curette on 
the second day of life. A catheter was passed tluough the 
nasal opening into the pharynx and left in place On tlie 
next day an attempt was made to perforate the right side 
but no air could be felt coming through this side after what 
had seemed a successful attempt with the curette. During 
this tune the baby was fed by a gavage tube passed through 
the moutli The nasal tube soon blocked off, and no air could 
be felt coming through 

On the seventeenth day of life tlie left posteiior nans was 
again perforated and a laiger tube put in There was now 
good breathing, and the amvay was removed from the 
mouth The baby took tlie bottle for the first time The tube 
in the nose was taken out the next day and was left out, 
as there was a good airway 

Seventeen days later the breathing became bad enough 
to require the airway in the mouth again It was obvious 
that the opening into the nose had closed The same pro¬ 
cedure as previously used was earned out and a tube inserted, 
establishing once again a good airway The othei side of the 
nose was freed at this time and tubes inserted into both 
sides Eventually, after some minor difficulties, the openings 
were established on a permanent basis by inserting the tubes 
at night and leanng them out dming the day At about 
five months of age the tubes were replaced every third night, 
and the treatment pi ogi eased to the point where the tubes 
were left out foi a month, and replaced once to ensure a 
permanent opening 

Walkeru reports successfully coi reeling congenital bilat¬ 
eral choanal atresia in a two-month-old female child He 
used the transpalatine suigical techmque outlined by Ruddy 
and followed the case foi two years 

His conclusions are the diagnosis of congenital bilateral 
choanal atresia is made easily and may be suspected in an 
jrfant wnth recuiTent cyanosis, feeding difficulty mouth 
breathing and nasal discharge It is probable that some 
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infants who have died with the diagnosis of asphyxia neona- 
toium weie in reality victims of complete nasal atresia A 
few patients have been known to survive 

Suigical lelief of the obstiuction is imperative Postpone¬ 
ment of surgery until the patient can tolerate the condihon 
IS iisky and undesirable The tianspalatal approach is feasi¬ 
ble in the young infant, offeis surgery under diiect wsion 
and does not lequue special instiuments 

One authority had concluded that closure of the palatal 
wound was unnecessary, because the palatal flap was alwajs 
sloughed in patients under six months of age In this case, 
howevei, healing occurred by primary intention and, there- 
foie, it seemed advantageous to close the incision The astute 
physician canng for the newborn will uncovei more cases 
in the future The suigeon has an excellent opportunitj to 
improve the survival rate No pievious experience is neces- 
saiy to handle a case piopeily 

Everbeig'® reported a case of abnormal couise of the 
ceiyical part of the internal caiotid artery 

It IS impoi-tant to be aware of this anomaly It is a con¬ 
genital aberration and, therefore, may be present in young 
patients who are subjected to operations on the pharjm such 
as tonsillectomy and adenoidectomy or incision of peritonsil¬ 
lar or retropharyngeal abscesses 

An abnonnal course of the artery may be present to a varj- 
ing degree and may disclose itself as a faint pulsation of the 
posterior palatine arch or a prominent pulsating vessel deep 
to the posterior pharyngeal wall 

ALLERGY 

Allergy and infection in rhinitis are discussed by Pepjs 
He says that they mav be associated in three wavs 

1 Allergy complicated by infection, 

2 Infection predisposing to the onset of the allergic con 
dition, 

3 Infection leading to the development of "bactena a 
leigy” 
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The complication of allergy by infection is common, due to 
tlie disturbed nasal physiology caused by the swollen allergic 
mucosa Control of the underljing allergic condition is 
necessary if there is to be more than temporary improve¬ 
ment from the antibiotics and chemotherapeutic agents 

The influence of infection as a predisposing cause for al 
lergic respiratory disease may be due to n lowering of the 
clinical threshold, thus making manifest a pi-eviously sub- 
clmical allergic state The role of bacterial allergy as a cause 
of typical allergic rhinitis is not generally accepted It has 
not been adequately proven, although it is often suspected 
on the basis of negative evidence because of the failure to 
identify the causal allergen 

Allergic rhinitis may appear at a very early age, and 
the clinical history is most important at all ages One form 
IS the repeated soiled “colds" These are not accompanied 
by the sore tliroat and malaise of the usual infective cold, 
but are associated with sneezing and rhinorrhea They may 
be of short duration and nasal itching is common. Another 
form of allergic rhinitis is that of the continuously blocked 
"stuffy nose” Tins is often ngg:rnvnted in the morning, 
and persists for prolonged peilods after infective, or what 
appear to be infective, colds 

The history of allergic disorders in the famiiy, infantile 
®*^ma, asthma, gastro-lntestinal disorders all support the 
diagnosis of allergy The nasal mucosa is pale, swollen and 
boggj, though associated infection may alter this foi a tune 
Cytological examination of the nasal discharge can be help¬ 
ful since the presence of eosinophiles supports the diagnosis 
of allergy Further evidence may be obtained from trials 
"nth therapeutic agents such as ephednne or anti-Iustaminic 
^rugs by mouth. Relief of the nasal obstruction indicates that 
this is due to swelling of the nasal mucosa rather than physl- 
ual bulk of adenoid tissue 

Tbe remainder of this paper is taken up with the investi- 
^tion and treatment of tlie allergic state of the child This 
includes the usual investigation of various foods and inhalant 
sllergens Skm testing is of limited use in infancy but has its 
value later on. Control of environmental inhalant alleigens 
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The drug ivas readily acceptable to patients, and to\ic or 
unpleasant side-effects were not observed in tins senes Pro¬ 
tective reflexes were not depressed and post-operative restless 
ness was but slight The difficulties of nursing care were con¬ 
sequently reduced Evidence on amnesia was incomplete, but 
the impression was gained tliat it did not occur to any maiked 
extent 

Melhylpentynol fell short of the ideal in the following ways 
most children were not asleep amnesia did not occur and 
therefore, the patients were conscious of and remembered the 
induction which they did not like Also they saw what went on 
in the ward Of the 162 children, 22 were unhappy Vomiting 
was not unusual during the induction Aftei operation there 
was need of sedation as often as aftei barbiturate pre medica 
tion, so that methylpentynol, like barbiturates appeared to 
be without analgesic properties 

Jongkees" in a paper on tlie psychic effect of hospitaliza 
tion and surgical inteiwentions on children makes the point 
that the operahon foi tonsillectomy is bound to have some 
psychical influence on the child 

The age of the child and lus intellect are undoubtedlj of 
great importance. If the child can be reasoned wnth quietly 
and the whole operation and its after effects explained to his 
satisfaction, the chances are that no bad psycliical after ef¬ 
fects will occur, but most children can not be so readily 
psychologically prepared, and it is necessary to make the 
circumstances as favorable as possible so that the psychical 
influence wiU not be disastrous 

If at all possible the child should be convinced of the neces¬ 
sity for the operation, and be given an explanation of the good 
^ults that may be expected before being sent to hospital He 
should be told that he will stay alone in hospital without Ins 
parents He should be told about the operating room and the 
anesthetic, and above all he should be warned tliat his 
tbroat win hurt, and that some blood may come out of his 
nose or mouth 

At hospital the child’s questions should be answered ns 
truthfully as possible and he should not be taken by surprise 
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On the othei hand his protests should be quietly but fimih 
rejected 

Post-operatively fluids of a reddish color aie a big ad¬ 
vantage in that if some of the fluid drams back into the glass 
from the child’s mouth, any blood which may have become 
mixed with it is not noticeable The coloi ing of water or milk 
with blood from the mouth is often a cause of mucli distress 
and anxiety 

The stay in hospital should not be piolonged after 24 hours 
unless really necessary 

This is an interesting paper well woi*th reading in its 
entirety 

Out of the morass of speculation concerning the tonsil and 
adenoid question, Badger“ states there are a few specific 
matters to be considered from the viewpoint of the inteniist 

Fust, what are the indications foi removal of the tonsils 
and adenoids’ He finds the best answer one made by Lyman 
Richards “The best results of tonsillectomy are obtained 
where the sjunptoms have been clearIj’’ referable to the tonsils 
and associated lymphoid tissue ” Conversely, he observes that 
the further complaints are from the tonsils, the pooler the 
results are with then removal 

Second, the hazards of tonsillectomy should be no contra¬ 
indication for surgery wdien the need is clearly present Never¬ 
theless the hazai ds are worth ser lous thought 'To the intei nist 
various accidents associated with tonsillectomy aie cause for 
concerm rvhen the procedure is consideied so trival and when 
it is used foi treatment for reasons that are not ahvavs too 
clear It is also only fair to admit that the reports from our 
medical centers of the hazar ds of tonsillectomy are of t ic 
best lesults that can be obtained in skilled hands, and tha^ 
the tiue incidence of deaths and complications in rural area' 
can never be detei mined accurately 

As a result of seaichmg the literatuie he found onh three 
factual and onginal studies between 1922 and 1932 wit i*’ 
foimation on the hazai ds of tonsillectomy 

The Intel nist looks w ith great skepticism upon the benefits 
of tonsillectomv in the pievention of respiratoii infcc iQO 
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except when breathing is interfered with by overgrowth of 
lymphatic tissue, or when repeated bacterial infections localize 
in the tonsils oi in the tonsillar glands 

In current studies of the common cold and other viral in 
fections ‘ sore threats” are falling more and more into the 
group of viral infections, and tonsils and adenoids, piesent oi 
absent, do not appear to play mucli part in their couise or 
incidence, furthemore the general and less tangible factor 
of individual lesistancc and susceptibility to respiratory 
disease is all too generally disregarded 

The internist believes that poliomyelitis is only one of the 
neurotropic diseases in which the trauma of tonsillectomy and 
adenoidectomy should be avoided in epidemics Encephalitis 
of an} type, influenza of proved type, as well as epidemics of 
meningococcus meningitis should be signals for the avoidance 
of any unnecessary surgery on the respiratory oi alimentary 
tracts The removal of tonsils and adenoids lays bare a large 
surface of nasopharyngeal tissue where these viruses and 
organisms are found 

The human body appears to abhor the i-emoval of tonsils and 
lymphoid tissue of the nasopharynx, at least before the tonsils 
have stopped growing This fact is evidenced by the amount 
of lymphoid tissue that grons back after the larger tonsils 
and adenoids have been supposedly cleaned out surgically 

The physician should not regard the removal of these organs 
as a trivial procedure Rather it is one requiring great skill 
m anesthesia, in operative technique and m post-operative 
oare in addition to careful selection based on the needs of the 
patient rather than the accessibility of the organ itself It is 
indeed clear that the internist and the family doctor cannot 
oseape their share of the responsibility with the otolaryn 
gologist in decisions regarding the need and the wisdom of 
removal of the tonsils and adenoids 

To Eley” it has always seemed poor practice of medicine 
^ refer a patient to an otolaryngologist without first contact- 
mg him and explaining why his opimon is desired or why 
tonsillectomy and/or adenoidectomy are necessary The pre¬ 
vious history of the patient and the possible underlying haz- 



758 


WISHAKT, ET AL RHINOLOGY IN CHILDREN 


aids aie leally known only to the pediatncian (the familv 
physician to children), and without this information the 
otolaryngologist may be at a complete loss as to win the 
patient was lefeiied The lelationship between the two phv- 
sicians should be on a consulting basis, and only aftei such 
an undeistanding has been established can the question be 
solved 

The physician is familiar with tonsils that aie so large that 
they foice the uvula into the background and, too, theie is 
the adenoid tissue that pioduces a deep bass sound during 
sleep These local conditions, especially those involving the 
adenoid structures, may, and do, cause serious complications 
in infants and children 

To him there is no greatei oi moie serious problem than 
that of possible impaument of heanng How often the ph}- 
sician IS faced with the question of whethei the child is men¬ 
tally retarded oi actually handicapped by impaument in hear¬ 
ing, hence appearing letaided The need of office and hospital 
seiwices for persons trained in the art of detecting early 
changes in hearing ability is one of the most important ques¬ 
tions faced today 

The theme of the relationship of mastoiditis to chronically 
infected adenoid tissue is seen less often since the introduction 
of antibiotics and chemotherapy Such agents, however, ha\e 
had little, if any, influence on mouth breathing, the deielop- 
ment of the so-called adenoid facies, inability to sleep because 
of impaiied breathing space, and numerous other distuibances 
readily attributable to such chionic infections In these condi¬ 
tions the answer is apparent, i e, the removal of the infected 
tissue and/or irradiation as necessary 

He believes that under normal circumstances the dangers 
and hazards of tonsillectomy and adenoidectomv ha\e been 
reduced to a minimum when diiected and performed by com 
petent phvsicians 

His conclusion is that most pediatncians view the tonsil 
and adenoid question with respect, but tliey also vieu 
general Iiealth of their patients ivith a greater respect, an m 
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selected instances and under propel circumstances advocate 
the removal of these IjTnphoid tlireats 

Hoople’* states that now tonsillectomj and adenoidectomy 
IS being performed to conserve hearing much moie than m 
previous years 

In the Northeast, at least, the u inter season is the dread of 
most otologists This is the time of the year v, hen the office 
IS often filled with children who have inflammation or infec 
tion of their ears When it is the former, it is almost always 
accompanied by the collection of some stenle fluid m tlie eai, 
that 18 , obtis media with effusion 

This condition frequently is more difficult to treat and 
eradicate than infection and neglect can lesult in partial, but 
permanent, loss of hearing Too often children with inflam 
mation and fluid in tlieir cal's do not come to the otologist 
The} remain in tlie office of the pediatrician, with the ac 
companying hearing loss undiagnosed or excused with the as 
sumption that the child’s lack of response to quenes oi com¬ 
mands IS due to inattention and not to impairment of heanng, 
furthermore, the end result of antibiotic tieatment for an ear 
infection may be a sterilisation of the infectious process with 
a residual otitis media with effusion Tins is particulaily true, 
m his experience, wath penicillin theiapy 

The end lesult in such an instance is the same as though 
there were no infection in the first place but only inflamma 
tion With the subsidence of pain, temperature and dischaige 
(if such were present), the pediatrician is apt to consider the 
patient cuied, although this is far from the truth. Fortunately, 
some pediatricians are sharpl} aware of this problem but 
there are too many who do not concern themselves with model 
ate or slight hearing losses The otologist can do nothing but 
sound this note of warmng 

If then the otologist is confronted with a patient who has 
some of these ear problems it is his duty to advise a very 
thorough removal of the infected lymphoid tissue pi-esent If 
infected tonsils are present, their removal should be included 
but the careful removal of the nasopharyngeal disease is the 
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the indications for its surgical tieatment aie often based on 
superficial obsei’vation, and second, because there is a mor¬ 
bidity and even mortalitj associated vith it, since it is at 
tempted by many who liave not acquiied skill through train 
mg and experience in working m this area 

Tonsillectomy and adenoidectomy is justified in cases of 
repeated attacks of tonsillitis oi adenoid infection hyper 
trophy to the extent of obstruction, and when there is evi 
dence of persistent clironic tonsillar or adenoid infection A 
clean tonsillar fossa with the minimum of trauma to the pil¬ 
lars and muscular bed and thorough hemostasis are the 
marks of a skillful, carefully performed tonsillectomy 

A thoroughly performed adenoidectomy requires good ex 
posure of the nasopharynx time, hemostasis and visualiza 
tion of the end-result. The hazard of hemorrhage is minimal 
if care and thoroughness are used The anesthetic risks of 
periods of anoxia, uncontrolled aspiration of secretions into 
the lung and other anesthetic hazards are practically elimi 
Bated with the best modem intratracheal method 

The hazard of increased susceptibility to bulbar pollomve- 
lltis and of the greater possibility of death, if the disease is 
contracted, ‘ call for sober judgment with regard to the 
desirability of tonsil removal except for excellent clinical 
indications The non removal of tonsils may' be as hazardous 
to a person or more so than their removal, for the chance of 
contracting poliomyelitis in a clinically recognizable form is 
not great” 

In the Section of General Practice of the Royal Society of 
Medicine” a discussion was held on tonsils and adenoids 

One speaker stated that the problem of enlarged tonsils 
and adenoids was mainly one of childhood Lymphoid tissue 
tends to regress after the age of 12 to 15 years After that 
age theie is no problem of treatment. “When in doubt, take 
them out.” They have served their purpose and can be dis¬ 
pensed with if there is reasonable evidence of their doing 
say harm. 

He believed that the indications for the removal of ade- 
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was usually the portal of enti-j of the tuberculosis Tonsil 
lectomy should be done whenever tonsillai disease impaired 
the cluld’s health, no matter what his age 

A third speaker pointed out that it was physically impos 
sible to remove adenoids completel} When the tonsils were 
completely removed, particularly m the first five years of 
life, lymphoid tissue around the pharynx tended to hyper 
trophy as a substitute for regeneration This tendency was 
a further reason for conservation rather than operation 

Johnston and Watkins” claim that during the past 30 
years there has been an increased conservatism in the de¬ 
cision to remove tonsils and adenoids, but they feel that the 
pendulum has swung too far to the conseiwative side The 
authors’ appraisal of results following the removal of tonsils 
and adenoids in 698 cliildren was arrived at by 

■2 Replies from parents as to tlieir opinion on the effect 
of the removal on specific complaints 
f By rechecking several groups of patients with condi¬ 
tions thought to be influenced by chronic infection 

S By a small senes of metabolic studies before and after 
the procedure Of the 698 children, 112 were between tlie 
ages of one and four years 331 between the ages of five and 
seven and 166 between the ages eight and fourteen 

Improvement was noted in 71 per cent of ear infections, 
per cent of the cases with abdominal pain inferable to 
chrome infection weie improved Out of 87 patients of all 
age groups with bronchitis 74 showed improvement Of 
those patients with sinus infection onl> 13 out of 28 were 
benefited by the operation 

The results of tonsillectomy on iiatients with asthma were 
unsatisfactory as only three out of 22 aatlunatica showed any 
improvement. Children with anorexia showed an improve¬ 
ment in 84 pel cent. Impaii'ed heaimg was benefited in 
seven out of nine patients, and eight of ten cases wnth in 
fectious arthritis were unpro\'^ 

The metabolic studies showed nitrogen retention was bettei 
in nme children One child followed for 18 days before and 
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27 days aftei opfeiation, showed a three-fold inciease in the 
stoiage of both nitrogen and calcium 

As a lesult of these findings the authors conclude that 
tonsillectomy and adenoidectomy remains a highly beneficial 
pioceduie in the propeily selected cases 

Woiks-® discussed the complications of tonsillectomy, and 
leported on the expeiience of the Ross-Loos Medical group 
with more than 28,0000 tonsillectomies 

He feels that adenotonsillectomy should be considered a 
major surgical pioceduie and stiessed the need for positue 
indications for surgery 

The locations of tonsils makes suigeiy on them risk\ 
Among the complications that can occui are aspiration, 
spread of infection into the neck, and hemoriliage Tlie tonsils 
are m a vascular area and are also in a musculai mobile area 
which tends to dislodge clots and ligatures, and to lelease 
thrombi, furtheimore, the fact that blood can be swallowed 
may conceal hemoirhage 

The numbei of complications in this senes was small, likelv 
due to careful pie-operative work-up, insistence on higbh 
tiained suigeons, and anesthetists plus lecoveiy looms with 
close supeiwision and facilities to handle any emeigencj that 
might aiise 

The paper includes useful infoimation on the management 
of complications if and when they do arise 

Meltzei-“ concludes an admirable papei on the technique 
of removal of adenoid tissue of the nasophaiwnx m children 
by saying that the technique descnbed has given him grea 
satisfaction ivhen used for childien in w'hom tubal closure 
with heanng loss was a recuinng pioblem Regaidless o 
the specific purpose for which this t^hnique can be apphe » 
it is high time for otolai-jmgologists to show the correct war 
to perform an adenoidectomy, therebj'' saving countless num- 
beis of children from the miseries of lecun-ence 

Adenoidectomy is generally consideied to be a minor 
cal procedure of little consequence The technique used 
deplorable, jet the results may be amazingly good For > 
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paradox, nature is to be thanked The natural process of 
recession accounts for the excellent results we see 

The record is not so good in patients presenting a com¬ 
plicated problem, such as sinusitis or otitis, or in patients in 
whom re-growth and hypertrophy develop after removal of 
the onginal obstructing tissue Remnants of tissue left behind 
in the fossa of Rosenmuller, or on the Eustachian tube—such 
tags of tissue can and do undergo edema from infection caus- 
mg recurrent tubal closure, with subsequent secretory or 
suppurative otitis media and ultimate hearing loss 

A great step forward toward visualizing the surgical area 
was made when Yankauer introduced the tubular speculum, 
and it remained for Lothrop to provide a retractor that made 
it possible to visualize the nasopharynx and tlie structures 
in it 

The anatomic details of the postnasal space and the vena¬ 
tions cannot be appreciated and taken fully into account unless 
the palate is elevated and the area actually inspected 

Only experience will perfect one in the art of elevating 
the palate properly To expose the torus, the retractor is 
placed laterally on the palate just above the tonsillar fossa 
and the wrist flexed Slipping the lip of the retractor behind 
the torus and again flexing the wnst will beautifully expose 
the fossa of Rosenmuller 

To visuahze the postnasal space in some cases requires 
extreme pressure on the palate. The ease with which the 
entire postnasal space can usually be exposed to view makes 
it inexcusable for the otolaryngologist to carry out adenoidec- 
iomy in any but the careful and thorough manner possible 
only under direct visual control Once the main mass of 
adenoid tissue is inspected it can be removed by several in 
sertions of a sharp-bladed LaForce adenotome of suitable size 

Next one inspects the Eustachian tube, the lateral bands 
(salpingopharyngeal folds) and the fossa of Rosenmuller^ 
The surgeon who has never performed any but Tilind 
adenoidectomies has a surprise in store for him A direct 
view of the anatomy of iR's region will make it clear to 
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him at once why neitliei cuiette nor LaForce adenotome 
alone can remove lymphoid tissue from this area 

He will find that the fossa of Rosenmullei vanes indelv 
in depth and in ividth Sometimes the fossa is so deep that 
one cannot see the cutting edges of the instrument, no matter 
what letractoi one uses One learns to tell by the feel of 
the insti ument when the recess has been cleaned of lymphoid 
tissue In tins aiea he uses a No 1 img punch, with a gentle 
cuiwed sweeping motion of the instrument, opening and closing 
it repeatedly along the supeiioi margin of the posterior nares 
as it blends -with the upper portion of the fossa of Rosenmuller 

In the relatively few cases in whicli the surgeon cannot 
see the head of his cuttmg instrument he may have to palpate 
this particular area for small tags He utterly condemns as 
non-suigical the maceration of adenoid tabs by fiiction with 
a gauze-wiapped finger To lemove the'lateial bands Iving 
along the poster loi pillai of the tonsil extending upnaid to 
the tube, he gently rolls the pillar lateially Tire hypertrophied 
band of lymphoid tissue is then trimmed to the desimd depth 
He disapproves of sharp dissection or stripping of this tissue 
Lymphoid nodules on the posterior wall are removed vith the 
small oval punch, cutting with the pharyngeal surface Deep 
bites may produce unnecessary scan mg 

Even under direct visual control islands of Ijunphoid tissue 
will remain in the mucosa that may subsequently hypertrophy 

The removal of lecunent adenoid growth makes greater 
demands on the surgeon’s skill than a first operation Be¬ 
cause of bleeding, second removal is a time-consuming pro 
ceduie that calls for great care and patience He places 
sponges m the nasophar 3 Tix to control bleeding and also uses 
cur ved hemostats to clamp the vessels 

As a final precaution he paints the entne surface of the 
post-nasal space with Garland's solution (tincture guiac 2d cc, 
tinctiue iodine 25 cc, and tinctuie benzoin compound 200 cc 

Fishei’® has discoveied that post-nasal adhesions are a coni 
mon occunence and, believing that this fact is not 
known, he desues to attract recognition of its importanct. 
a factor in diseases of the eai, nose and throat 
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He states that it cannot be doubted that the conditions of 
the lateral phaiyngeal recess are ideal for the implantation, 
harborage and establishment of pathogenic infection, and that 
the clinical findmgs so commonly met \nth, i e presence 
of adhesions binding the walls of the lateral recess are sureh 
pinof of previous or persisting inflammation 

The author bleaks tlieae adhesions with his light indev 
finger inth the patient lying recumbent With lugh strung 
and hyatencal individuals and children, a brief and light 
anesthesia is required The performance is follmved moming 
and night by a gravitation bland saline nasal iiTigation 

He devotes a paragraph to the clinical manifestations and 
gives brief descriptions of four patients w ho were relieved by 
finger manipulation 

Conment The condition ot tlie nnsopharjui l» best dlgcorered by 
jwpharyngotcope AJthoURh rupture of the adheelone has frequently 
benented the patlente, the writers have often seen ndhealons which were 
hot ceasing the patient any dlaablllty The condition boa long been 
recognised In America and haa on occaalon led to sporadic waiea of spnrl 
oas treatment 

Reeves and Brill” reviewed the anatomy and lustology of 
Rosenmuller’s fossa, the tubal onfice and the folds around 
the tubal onfice in 622 visually controlled adenoidectomies 
There are three folds around the tubal ostium i^liich if en- 
iftrged may interfere with the free movement of an to the 
middle ear 

The salpingopalatine fold accentuates the antenor lip of 
the tube and is reinforced by a ligament. This plica vanes 
m thickness according to the number of glands and lymph 
olhcles in the mucosa covenng it 

salpmgonaaai fold arises from the ostium and is di 
upwards towards the roof of the choana It may be 
*swrate from or be a continuous plica with the salpingo- 

Palatine fold 

Pi*da salpingopharyngea arises from the posterior lip 
® the onfice and continues downward behind the postenor 
piUar 

Histologically these folds are similar to the pharyngeal ton- 
at its inferior border 
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TliGse plica aiG best observed with a laryngeal niirror after 
the soft palate has been letracted with a catheter 

If they aie widei than 5 mm the wiiteis remove them with 
Meltzei punches 

In the Section of Laiyngology of the Eoyal Society of 
Medicine^= a very long discussion was held on the manage¬ 
ment of hemoiihage following tonsillectomy Almost e\er\ 
aspect of this subject was covered in a well-planned smvei 
Reference to any question is easily found The leader is 
lefened to the onginal 

Comment Some text books current on this continent glte advice repird 
Ingr this complication which appeals to vour authors as both shorter and 
sounder 

The Lancets^ commented on certain parts of this discussion 

Ashcloft had heaid witlim the past few weeks of no fewer 
than SIX deaths fiom this cause Hemoiihage aftei tonsillec 
tomy was teiiifying to the patient It might be equally alarm 
ing to a doctor inexpenenced in dealing with it More skill 
was needed to control hemoiihage than to do the tonsillectom\ 
Successful treatment depended on an understanding of the 
causes 

He mentioned many undesnable pieoperative factors, the 
significance of which should be discussed fully with a com 
petent physician before tonsillectomy Skill and caie m doing 
tonsillectomy could ceifainly reduce the incidence of post¬ 
operative hemoiihage The tonsillai fossae must be drv' before 
the patient left the theatie On completion of tlie operation, 
all blood clot should be lemoved from the nose and naso- 
phaiynx as well as from the tonsillai fossae The patien 
should be placed on his side and the tongue pi evented from 
falling backnaids 

One might expect slight oozing for the fust hour after 
opeiation, but if, after this, there was still bleeding oM 
fleshly swallowed blood were vomited, the case shovl 
treated as one of reactionarj’" hemorrhage If certain 
methods such as piessuie, and removal of blood dob 
to stop the bleeding, the patient should be returned to c 
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theatre without delay Bleeding points should be identified 
and ligatured 

True secondary hemonhage, associated with damage to the 
muscular tissues of the tonsil bed, occumng anj time betw een 
the third and fourteenth daj, and accompanied often by a 
raised temperature due to the local inflammation, was foi 
tunately less common Since the infected tissues w ere friable, 
simple ligature was often difficult 

Mr S Mawson felt that apart from stopping tlie bleeding 
the replacement of blood volume was the vital factor in sanng 
life in the reactionary period The volume of blood that could 
he safely lost without replacement depended on the age of the 
patient it should not exceed one tenth of his total blood 
volume Replacement was essential if the blood loss reached 
three-tenths of the total volume 

Conitticnt ThL chief speaker stated that suturing of the faucial pillars 
over a ^ute saab was sometimes necaasary In cases of true secondary 
hemorrhage where the Infected tissues were friable This method for 
oprioua reasons Is condemned In good otolarvngologlcftl teaching on 
this conUnenL 

Cummings" discussed the mortalities and morbidities fol¬ 
lowing 20,000 tonsil and adenoidectomies performed m a 80 
year period by general practitioners and otolaryngologists 

There were nine deaths, four from hemonhage, three from 
cardiac arrest and two anesthetic deaths, also, there were 
seven lung abscesses three foreign bodies plus a numbei of 
tiiinor moibidities 

From a study of this senes he made the following observa¬ 
tions and recommendations Internes on lotating servnces 
should be taught to perform tonsil and adenoidectomies and 
hat residents in otolaryngology should spend at least tliree 
months in the department of anesthesia. Drop ether is the 
shfcsl anesthetic for this operation Solutions of cocaine in the 
orerating room should be colored and should be in charge 
0 the department of anesthesia 

He also felt that all patients who bleed postoperatively 
should have a hemoglobin determinahon and a transfusion If 
eir hemoglobin is below 60 per cent. The head low position 
s onld be used for opeiation and the patient should be kept 
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in the opeiatmg loom until he has leacted Then he should 
be accompanied to the waid oi lecovery loom by the an¬ 
esthetist 

Close postopeiative watch should be kept b} the nursing 
staff He felt that intratracheal anesthesia should be limited 
to adults because of the danger of postopeiative lai-jageal 
edema m clnldien No pieoperative sedation with depiessant 
drugs should be used in children When cardiac aiiest occurs 
the chest should be opened for cardiac massage Allerg> per sc 
IS not a contraindication to tonsil and adenoidectomv Finaiiv, 
that the possible relationship of poliomyelitis to tonsil and 
adenoidectomy be further studied 

Emerson^’ desciibes a teclmique by which aftei removing 
the tonsil he sutures the mucosa of the anterioi pillar to the 
bed of the tonsil fossa and the posterior pillar By this he 
controls hemorrhage, eliminates dead space and coveis the 
denuded surface to allow healing by priroaiy intention 

He has performed the operation on 215 patients whose ages 
ranged from 18 months to 60 years The operating time is 
about 20 minutes for children and SO minutes fot adult 
patients 

The healing time in children is five to seven days Adult 
patients hare letunied to work on the seventh to tenth post¬ 
operative day without difficulty Theie have been no seiious 
complications, hemorrhage has not occurred, infection has not 
been a problem, although 300,000 units of procaine penicillin is 
used routinely on the day of opeiation and the follomng da}, 
except in patients known to be sensitive to the antibiotics 


IRRADUTION 

Haidy and Bordley^® reported on the five-year joint researeh 
project started in 1948 by the Jolms Hopkins School o ' 
giene and Public Health, the Department of Otolamigologi oi 
the Jolms Hopkins School of Medicine, the Department o 
Health and the Department of Education of the Cit> of nni 
more 

They iepoi*t the following observations from a controlled 
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study on the effect of nasopliaryngeal irradiahon in a group 
of school age children 

1 There is unmistakable evidence that nasopharyngeal ii 
radiation reduces lymphoid tissue to a remarkable degree 

2 Both the treated group and the control group showed im 
proved hearing The improvement was always more marked 
for the treated children whose hearing loss was a conductive 
type affecting all tones The improved hearing in the untreated 
children can be accounted for only by factors such as puberty, 
learning and improved nasophaiyngeal hygiene 

There was no evidence of trauma relatable to irradiation of 
the nasopharynx 

3 The physiologic improvement in heanng takes place at 
pubertj This may be associated with the change In the condi¬ 
tion of the lymphoid tissue No other finding is so consistently 
relatable 

i The modem diagnostic methods aie efficient in pre¬ 
dicting hearing loss in school population 

3 The success of this study was clear evidence of the feasi 
billty and effectiveness of inter agency cooperation in a school 
health program. 

MelUer" is studying lymphoid tissue in the nasopharynx 
This tissue may be described as a mass of free cells, mainly 
lymphocytic, of various sizes, plus a supporting framework of 
reticulum cells and fibrous, elastic and sometimes muscular 

elements 

The functions of lymphoid tissue has not yet been estab¬ 
lished Some believe that along with the tonsils it guards the 
gateway to the alimentary canal The defense theory further 
suggests 1 That lymphoid tissue filters undesirable matenal 
from the circulation, £ That antibody formation takes place 
m the lymphocyte 

To conciliate the barrier concept with the clinical experience 
that tonsils often become foci of infecbon and have to be 
removed, it has been suggested that these tissues, evolution- 
anly speaking, are a recent acquisition which is unequal to the 
®*®aulta occasioned by exposure to crowded urban life. 
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Lyniphoid tissue appeals to be affected by allergj and in 
these patients theie is a great tendency to lecuirence e\en 
aftei the most thoiough suigeiy 

The endocrine factoi piomises to be an important a\enue 
of leseaich Adienocortical secietion causes Ijunphoid tissue 
involution It may be that fuifhei experience vnth ACTH 
and Cortisone may indicate then use m nasophaivngeal 
lymphoid hypei^ilasia 

At piesent the treatment vanes fiom patient to patient, but 
may lequiie suigical lemoval, inadiation oi alleigic manage¬ 
ment, 01 combinations of these tliiee measuies 


TONSILS AND POLIOMYELITIS 

Weinstein, Vogel and Weinstein^® studied the lecoids of 800 
cases of poliomyelitis at a Boston Hospital to see whether 
tonsillectomized patients showed an inci eased susceptibilitj o 
bulbai poliomyelitis This work had been done befoie, but the 
authois were anxious to lepeat the investigation to see 
whethei it applied to patients observed by them 

Of the 800 cases studied, 500 individuals had been subjected 
to tonsilloadenoidectomy at one time oi anothei, and 
had not been opei ated upon The types of poliomye i is e 
listed as m nonpaialytic, b spinal paralytic, ‘ / 

d bulbospinal The case histones showed that the absence 
the tonsils, even though they may have been lemoved rn. 
years befoie, was associated with a greater ° ^ 

bar poliomyelitis In fact, all foms of poliomyelitis appearec 
to be more common in the tonsillectomized patients 

The age group ran from six days to 56 yeais 
55 5 per cent males and 44 5 per cent females , tonsil- 
veie not impoifant in conditioning the susceptibi i y 
lectomized patients to bulbar poliomr elitis 
to separate those who had had lecent tonsillectomr from 
othei cases, so they were evaluated m tenns si 
general tonsillectomized patient 

The authois showed that bulbar 
four times, and the bulbospinal type three o n 
common in tonsillectomized cases than m those 
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been operated upon, regardless of age The observations made 
in this studj confirmed those of otlier investigators 

The Journal American Medical Association commenting” 
editorially on the relation of absence of tonsils to poliomyelitis, 
states that data have been provided ovei a number of years 
to suggest that mere absence of tonsils and adenoids, legard 
less of the time of their removal, leads to increased suscepti 
bility to poliomyelitis Three reports are summarized, the lat¬ 
est one being from Haynes Memorial Hospital, Boston in 
which 800 patients witli poliomyelitis were studied 

This study suggested that the absence of tonsils and ade¬ 
noids, regardless of the time of their removal in i elation to 
the time of onset of poliomyelitis, increased the risk that the 
bulbar form of the disease would develop Of 86 patients in 
whom bulbar poliomjelitia developed, 86 9 per cent had pie- 
viouslj been subjected to tonsillectomy of those in whom ton¬ 
sils were still present, bulbar poliomyelitis developed m only 
14 1 pel cent 

The incidence of both non-paralytic disease and spinal para 
lytic disease was higher in patients without tonsils than m 
those with tonsils Also the data presented by the authors 
appeared to suggest that the date of tonsillectomy when re¬ 
lated to the onset of poliomyelitis may be of less significance 
than the mere fact that tonsils were absent. 

Settlement of the latter aspect of the tonsil-poliomyehtis 
problem is of considerable importance to the entire medical 
world and merits further study, in view of the growing belief 
that recent tonsillectomy may lead to Increased susceptibility 
to the bulbar and bulbospmal forms of poliomyelitis 

The relation between tonsillectomy and poliomyelitis and 
wtiveen the presence or absence of tonsils and poliomyelitis, 
has been the subject of discussion for some years From time 
m time equally forceful, but in some respects conflicting, views 
Mve had ardent supporters, and even in the Journal American 
siedtcal Association different views on the subject have ap¬ 
peared within weeks of each other 

A careful analysis of these and other published reports 
wiU show, however, certam basic agreements, even though 
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there may not be a meeting of the minds on otliei points One 
of these beliefs about which theie is less disagi’eenient con¬ 
cerns the time interval between tonsillectomy and adenoidec- 
tomy and onset of the disease Most otolai’jmgologists seem to 
agi ee that if poliomyelitis sti ikes witlun a mattei of daj s after 
such an opei ation there is a gi eatei nsk that the patient mil 
have the bulbar type and moie seveie illness, and most of 
them also seem to have sufficient appi eliension to recommend 
these opeiations only on a selective basis dunng epidemics of 
poliomyelitis 

It IS obvious that moie study is needed on this important 
pioblem Some facts are now apparent, others still in ques¬ 
tion While a determination of the tine lelationship betnecn 
some opeiations (oi the effect on the loss of tissue by these 
operations) lemains for furthei exploiation befoie all of the 
questions are answered, one ancillaiy obseiwation emerges 
Once again is theie ample demonstiation of the need foi ask¬ 
ing, “Is this opeiation really necessary’” before the tonsils 
01 adenoids aie removed 

Jueis^® criticized the pieceding editoiial as follows “In 
tlie Apnl 3, 1954, issue of the Jonrml there was an editorial 
entitled ‘Relation of absence of Tonsils to Bulbai Poliomje- 
litis’ It was based largely upon a statistical study bj Wein¬ 
stein, Vogel and Weinstein (Jow Pedint, 44 14, Jan, 1954) 
These authois infened that the absence of tonsils and ade¬ 
noids increased susceptibility to the development of bulbar 
and bulbospinal poliomyelitis The validity of the statistics 
study is not questioned, but in this, as in manv other recen 
similar reports, the conclusion reached is on somewhat fa- 
lacious grounds 

“The fallacj’^ is that the incidence and seventy of a gi'cn 
disease are being compared in two biologically and immuno- 
logically dissimilar groups of persons In geneial tins 
not having had tonsillectomy has had better immunm 
disease, especiallv in the uppei lespiiatoiy ai'ea, and len 
has not been subjected to tonsillectomj The second ' 
on the other hand, has been subjected to tonsillectomN 
cause of poor immunity to disease, particulaih m ' 
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cephalic area This poor immuno-logic response would un¬ 
doubtedly also apply to invasion by the poliomyelitis virus 

‘^t is my clinical impression that there is usually a greater 
degree of autonomic instabihty in the cephalic ai’ea in these 
persons before tonsillectomy, and that as a result tlie area 
may have become ‘conditioned” to respond in an abnormal 
manner to many forms of stress, piobabiy including that of 
poliomyelitis virus invasion 

“The unanswered question atill is whether the highei in 
cidence of bulbar poliomyelitis m patients who have had 
tonsillectomy is the result of the absence of the tonsils and 
adenoids per ae, or tlie result of pre-existing, greater local 
susceptibility to the poliomyelitis vims as compared to that 
of patients who have not had tonsillectomy ” 

Molenaar*' comments about the editorial (JAM~A 1180 
Apnl, 1964), supporting the thesis that tonsillectomy in 
creases tlie incidence of bulbai poliomyelitis whicli compares 
persons who have had presumably abnormal tonsils removed 
with persons who have had pi'csumably normal tonsils left 
m “To avoid the obvious, that sick persons get sick more 
often than ivell persons, one should compare those who have 
had abnormal tonsils removed witli those who have liad 
abnormal tonsils left in” 

Player^’ states that the data collected in the many surveys 
which have condemned tonsillectomy in the development of 
poliomyelitis do not lead to that conclusion The surveys have 
never really utilized a control group 

He maintains that the surveys so far conducted have 
merely contrasted the incidence of bulbar poliomyelitis in 
patients with relabvely more tlian average lymphoid disease 
(in whom the surgery is literally only an index of the sever 
ity) With the incidence in patients who have not had lymphoid 
disease sufficient to warrant operation In otlier words from 
the data collected so far there is even as much reason to con 
dude that if these severely involved patients had not had 
tonsillectomies done they might be even more susceptible to 
OTlbar pohomjehtis or, stated otherwise surgery may well 
“0 protecting some patients from susceptibility 
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Anderson and Rondeau'** state that foiemost among the 
many unkno\vns in the pathogenesis of poliomyelitis aie the 
factois that deteimine the type of the lesponse to the infec¬ 
tion Theie is ample evidence that infection ■with the polio¬ 
myelitis viiuses IS widespiead, ultimately involving almost 
all pel sons except those in isolated areas In most of these 
pel sons the infection is mild, pioducing no paialysis and 
usually occuiiing without recognizable symptons Yet a small 
numbei of peisons respond badly to the viius invasion, vnth 
lesultant paialysis 

In 1941 Top and Vaughan, reviewing 521 cases of polio¬ 
myelitis, had showed that 27 pei cent of 215 persons who 
had had tonsillectomy at some time in then life had a bulbar 
involvement in conti ast with only 4 2 per cent of 306 persons 
whose tonsils weie in situ at the time of the attack Ander¬ 
son and Rondeau, therefore, studied 2708 epidemiological 
histones gathered duiing the 1946 outbieak of poliomyelitis 
in Minnesota in an attempt to confinn the observations men¬ 
tioned and to e'qiloie the causative factois 

This papei is veiy long, piovided with ten tables (eriors 
in two of which weie subsequently corrected), and beats 
the impression of exactitude, fairness and careful analjsis 
It teiminates with valuable comment to which the readei is 
lecommended 

Then summaiy and conclusions aie as follows 

“It has been found that peisons with the bulbai tjpe of 
poliomyelitis give a history of removal of the tonsils moic 
frequently than do peisons with other foimis of poliomyelitis, 
and that, if clinically recognizable poliomyelitis develops m 
a person who has had his tonsils removed, the likelihood o 
bulbar involvement is four times as great as one whose on- 
sils are m situ 

“This higher proportion of cases of bulbar involvement 
in patients who have had tonsillectomy occurs at all 
regardless of the time that has elapsed since operation ” 
higher proportion in older persons is due piimarii\ to a 
sence of the tonsils rather than to age pei sc 

“The higher proportion of bulbar involvement m recent 
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years may be due to the greatei fiequency of tonsinectom> 
and the shift in age distiibution of poliomyelitis to the ages 
at which tonsils may have been removed The lack of cases 
of bulbar involvement in certain areas maj be due to the con 
centration of poliomyelitis in ages befoie tonsil removal The 
hypothesis that bulbar involvement is due to escape of the 
vims from the blood stream through the capillaries of the 
medullary area is not compatible with the greater incidence 
of such cases in persons who have had tonsillectomy 

"It IS possible however, that the excess of bulbai in 
volvement in persons who have had tonsillectomy is due to 
direct invasion along fibers of the ninth and tenth cramal 
nerves No evidence was found as to the effect of tonsil 
lectomy in altering susceptibility to clinically recognizable 
poliomyelitis The data presented deal only with likelihood 
of bulbar involvement if clinically recognizable poliomyelitis 
develops ” 

Robinson'* believes that the statistics given in "Absence 
df the Tonsils as a Factor in the Development of Bulbar 
Poliomyelitis," by Anderson and Rondeau may be misleading 
or the interpretation of them may be Could it not be that 
the very conditions that caused the tonsils to be removed 
favor the bulbar type of poliomyelitis? If we accept the con¬ 
clusion that removing tonsils favors the development of the 
bulbar type, many who need their tonsils removed may be 
deprived of the benefit, 

A correspondent asked the Journal Amenoan Medical As- 
eoctatwni’ two questions 1 Is there any objection to giving 
a patient the Salk polio vaccine one week aftei tonsillectomy ? 
f Is tonsillectomy contraindicated within one to two weeks 
after the pabent receives the Salk vaccine? He received the 
following reply 

"There is substantial evidence of an incieased risk of 
poliomyelitis especially bulbar during the immediate post- 
ope^tive period following tonsillectomy This short-term 
ciskhas been documented only for patients operated upon dur- 
*ag epidemics of the disease There is also evidence, however, 
°i a relatively high incidence of bulbar poliomyelitis m per¬ 
sons subjected to tonsillectomy at longer intervals before 
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onset of the disease No leason is evident why administration 
of the Salk vaccine following tonsillectomy should be expected 
to inciease the risk of poliomyelitis 

“The vaccine is tieated with formaldehyde to inactivate 
the poliomyelitis viius, which is its essential constituent The 
tests employed to assure completeness of inactivation appear 
adequate to exclude any lesidual infectivity of the vaccine 
It IS tiue that duiing epidemics of poliomyelitis some correla¬ 
tion has been found between the site of paralysis and the site 
of recent injections of vaiious non-viral agents Conceivably 
an inactivated poliomyelitis vaccine, administered to some¬ 
one already infected, might be capable of such a non-specific 
effect There is no evidence so fai, however, that this is 
the case ” 

MacGiegoi^" repoiis that a boy, age three, fell ovei while 
canying a stick in his mouth, and the end of the stick forcibly 
enucleated his nght tonsil Seventeen days later he became 
ill with what was proven to be poliomyelitis He made a 
stormy recovery 

Hunter" desciibes an almost exactly similai case in a boi, 
age foui Poliomyelitis developed seventeen days after he 
lacerated his light tonsil while falling with a stick in his 
mouth Recoveiy was slow due to persistence of facial weak¬ 
ness 


MOUTH AND THROAT INFECTION 

McMath and Pereira^® make a case leport on a 10-year-oId 
gill who died from the luptuie of an undiagnosed retro 
phaiyngeal abscess 

Aftei an illness of a week this child was admitted to 
hospital exhibiting mild stridor, nasal speech, maiked cer¬ 
vical adenitis and penadenitis in the antenor and posterior 
tnangles The post-phaiyngeal wall was inflamed and cie 
matous ivith no evidence of abscess formation She sva 
lowed fluids without difficulty 

Eight houis after admission she suddenly became cvanosed 
and iigid, and stopped breathing Tracheotom\ vas at one 
perforaied and a tube inserted through wdiich a large amou 
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of thm brownish fluid exuded from the tmchea She died im¬ 
mediately 

Post-mortem examination showed an extensive abscess 
occupying the posterior pharyngeal region from the uvula 
and tonsillai region down to the arch of the aorta It had 
recently ruptured into the pharynx and flooded the trachea 
and bronchi 


TUMORS 

Gundrura, Stambuck and Games'" had a newborn tliat pi-e- 
sented the problem of obstruction to both nasal breathing and 
swallowing 

They found that by raising the soft palate a grayish mov¬ 
able mass was exposed which lay against the posterior 
pharynx. No fluid was obtained by aspiration 

The mass nas pedunculated and was removed by tying the 
pedicle and cutting it ivith scissors 

Histologically tlie mass was covered by epidermis and con 
tamed well-formed skin appendages such as hair follicles, 
sweat and sebaceous glands, as well as fatty tissue in the 
center It was classified as a chonstoma These are a dis 
placement of tissue in the course of development. 

A case of asphyxia neonatorum due to a nasopharyngeal 
teratoma is reported by Kesson" This baby was a normal 
delivery but three hours after birth he suddenly became 
cyanosed and dyspneic. Examination showed a yellow mass 
in the oropharynx, and when the baby gagged, a sausage- 
shaped tumor was brought forwaixi into the buccal cavity 
pulling the soft palate anteriorly A rubber catheter was 
passed into the pharynx beyond the tumor to provide an 
adequate airway The pedicle of the mass was then snaied 
and the tumor removed whole without any anestliebc The 
i^ief from respiratory embarrassment was immediate. 

The specimen measui-ed 2x1x1 cm It was apparently cov¬ 
ered by skin and there was a narrow pedicle Examination 
of the cut surface showed the center of the nodule to be oc 
cupied largely by adipose tissue Microscopically there was a 
snail nodule of cartilage at the center and surrounding this 
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The paper discusses nasophai-yngeal fibioma undei the head¬ 
ings of definition, incidence, etiology, pathologj clinical 
features and differential diagnosis as u ell as treatment and 
is well worth reading in the oiiginal article 

Tlie greatest dangei of this tumoi lies in its vascularity 
This diminishes as the patient grows older, and complete 
regression occurs aftei the age of 26, however, treatment 
is usually necessarv before this age is reached, and the 
author’s cases were nearly all treated in then “teens” The 
various tjTiea of treatment are examined and tliese aie 1 
Injection of sclerosing solutions, 2 Sex hormone therapy, 
S Radiothei-apy, and i Surgepy 


The author believes that surgeiy is the best tieatment, 
and the transpalatal approach gives a good exposure of the 
tumoi He uses a transverse incision along the posterior edge 
of the hard palate and a second longitudinal incision about an 
inch long joining the former at its central point. The pos¬ 
terior edges of the palate bone and septum are removed and 
a good view of the tumor is obtained The mass is then re¬ 
moved as much as possible by diatliermy 

If the tumor does not seem to be excessively vascular, and 
1 IS considered that most of it has been removed, the palate 
is re-sutured Should there be any recuiTence this may be 
^it with by radiotherapy or diathermj, using post-nasal 
th“^trol, however, if the tumor is very vascular and 
e operation apparently incomplete, a permanent opening 
Sp -I® inft. This allows future inspection and 

“^tment of the tumoi by diathermy when necessary The 
nn hor has found this a very satisfactory method of treatmg 
fibroma A permanent obtuiatoi is worn m 
e fenestration opening of the palate 


andousa and associates** from Cano University discuss 
fib*^ study of 70 cases of nasopharyngeal 

roma They claim the disease is not so common in EgjTit 
s usually stated in the literature, and is found more fre- 
*i cntly among the poor people 


pathological descnptio: 
nstrations of microscopic sections 


IS given with many 
Most of their cases 
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weie between eight and twenty-two yeais of age and there 
weie eleven females in the senes, thus helping to dispme 
the view that this tumoi is found only in males Tlie origin 
of the giowth was always fiom an attachment above die 
pharyngeal opening of the Eustachian tube Usually this was 
unilateially placed in the roof of the nasopharynx, enci cach¬ 
ing on the conesponding choana This tumoi may hang down 
in the nasopharynx and depiess the soft palate, also, it maj 
extend into the nose, compiessing both the septum on one 
side and the sinus walls on the othei 

The outstanding symptom is piogressive nasal obstiuction 
and lecuinng seveie epistaxis Headaches do occui, but pain 
IS uncommon The extension of the tumoi may produce broad¬ 
ening of the nasal bridge, pi eminence of the cheek and eve 
mth asymmetry of the face Diminution of hearing on the 
affected side is noted, but suppurative otitis media is rare 
A soft tissue X-iay will show the tumoi hanging dowm in the 
nasopharynx and phaiynx 

Treatment is discussed under the headings of conservative, 
iiiadiation and suigical excision The ideal method of cure 
in the authois’ experience is suigical excision The mam 
dangei of the opeiation is hemorrhage, and comet pre- 
operative piepaiation such as tiansfusion is essential in the 
anemic patient Satisfactory exposure is necessaiv', and the 
authors prefer a combination of the oial route with an ex¬ 
ternal appioach 

They feel the best possible exteimal approach is that at¬ 
tained by Mooie's latex al rhmotomy The attachment of the 
tumoi IS located bimanuallv and the mucosa cut through bv 
a suitable peiiosteal elevator Dissection is then earned out 
by gauze, vvdiich is forced in between the base of the 
and the underlying bone As soon as the mass is free i 
is lemoved by the oral route and the bed quickly packed v\i i 
a long strip of vaseline gauze 

This method conti-ols the profuse oozing which is liable 
to occur when the tumoi is freed from the underlying s rue 
tures, and in these cases pre-operative carotid ligature was 
not necessary The operation is performed under genera 
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anesthesia and is preceded by traclieotomy and pharyngeal 
packing The nasophai-yngeal packing is removed on the 
second day and the tracheotomy tube on the thud dn> Anti 
biotics are given for about a week and blood transfusions 
nhere necessarj Post-operative bleeding does not take place 
where the tumor has been completely removed Recovery is 
rapid and a cure attained in three to four weeks 
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Thomson' stated “ivnth rare exceptions all infants bieathe 
entirely through the nose If the nose of a sleeping infant is 
gently closed, he will waken and gasp for breath, instead of 
simply opening and using the mouth as an airway Even 
when mouth breathing is partially adopted to supplement the 
nasal airway the latter remains the route preferred by in 
stinct and as much air as possible is diawn thiough it Mouth 
breathing is an acquired habit” 

Persistence of the primitive nasopharyngeal membrane oi 
congenital choanal atresia may produce asphyxia in the new¬ 
born infant Beinfield “ and Mendovu and Beckmann* men 
tion the occurrence of asphyxial symptoms in the newborn, 
due to the presence of atresia of the postal ior nares Men 
dovi and Beckmann report five cases of such atresia in the 
newborn Bilateral occlusion was present in three cases, while 
in the remaining two the disease was unilaterel 

Symptoms were most severe and occurred early in the bi 
lateral cases, while in the unilateral cases asphyxia was not 
present or was of mild degree and appeared only dunng the 
feeding period Presence of a unilateral nasal discharge was 
common to all the cases of unilateral atresia Beinfield' re 
ports a case of a 16-year-old girl in whom unUateral nasal 
discharge had been present from birth 

Early surgical treatment in the bilateral cases with as 
phyodal symptoms is urgent. The obstructing membranes 
should be perforated and a catheter left in place for a variable 
period of time post operatively in order to prevent the ob¬ 
structions from re-forming In the unilateral cases treatment 
may be deferred until the patient is older, when the more sat¬ 
isfactory transpalatine approach of Buddy* may be employed 
Choanal atresia is relatively uncommon, and most of the cases 
RTe reported in older children and adolescents For this rea 
son many infants with this disease go undetected and prob- 
ablv have no symptoms from the disease until in later life 

Cysts and tumors of the nasopharynx may obstruct the 
Upper airway and produce the same symptoms of asphyxia 
as congemtel choanal atresia. Other anomalous turaoi s origi 
nating m the nasopharynx may be dependent and obstruct the 
larynx or lower airway, producing intermittent cyanosis One 
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As previously mentioned, infants are primarily nasal 
breathers This is due to the reiativelj high position of the 
larynx, the moie or less constant apposition of the tongue to 
the palate, and the relative shortness of the lowei jaw For 
this reason, space consuming lesions of the pharynx appai 
ently rarely produce obstruction, unless they aie unusuallj 
large. Flaccidity of tongue may produce stridor when the 
Infant is placed on its back This is due, of course, to the 
pressure of the flaccid tongue against the posterioi wall of the 
pharynx Hypoplasia or subhixation of the mandible may 
cause glossoptosis, which may give rise to cyanosis and difE 
culty in nursing 

This condition may be fatal unless it is possible to overcome 
the obstruction of the pharynx caused by tlie position of the 
tongue The condition of hypoplasia of the mandible, with 
obstnicbon due to glossoptosis, is known as Pieire-Robm syn 
drome Cyst or lingual thyroid may pi-oduce similar obstruc 
tive symptoms requiring suigical relief 

LAKVNX, TRACHEA AND BRONCHI 

The pnmitive larynx and trachea can first be identified as 
a local expansion in the upper anterior part of the pnmitive 
entodermal tube A longitudinal constnction pinches off the 
antenor part of the expanded area, producing a short cylin¬ 
drical appendage that communicates with the esophagus only 
m its uppermost part. This appendage branches into a right 
and left brancli, the left giving rise to two divisions and the 
right to three Cleif • quoting H E Radasch states that in 
embiyos of the fifth week the laryngeal groove is bounded on 
each aide by a rounded arytenoid swellmg Ventrally, at the 
base of the developing tongue, these join to foi-m a transverse 
ridge over the third and fourth branchial arches This is the 
epiglottic ridge oi fold The arytenoid swellings and the epi¬ 
glottic folds form a U aliaped ridge called the furcula This 
®lit like opening may be termed the primitive glottis 

During the seventh week of development, each arytenoid 
sivelling becomes bent or kinked near its midline so that the 
primitive glottis becomes T-shaped with the transverse por¬ 
tion at the epiglottis At this time the arytenoid swellings 
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associated mild, diffuse atelectasis In most cases the ajTnp 
toms disappear after the second year, or even earlier 
Suffocabon from this condibon is rather rare although 
fatalities have been reported Two theories have been ad 
vanced to explain tlie mechanism of congenital laryngeal stn 
dor, the first expounded by early authors who expressed the 
belief that the stridor was due to a central functional disordei, 
produang a disturbance in the coordination ivhich takes place 
m ordinary breathing between the thoracic muscles on the 
one hand and those of the larj nx on the other 
Other writers, such as Hill and Tucker, express the belief 
that the stndor is due to the inspiratory collapse of the soft, 
pliable structures of the glottic nm of the infant laiynx 
Hill” concludes that the epiglottis, if short and flabby, might 
be sucked inward but feels that tins would be secondary to 
the laryngeal nm in causing stndor He states, however, that 
in one case tracbon on the epiglottis rebeved the symptoms 
From the author’s expenence, the epiglottis nm, rather than 
the epiglottis itself, by its flabbiness and infolding with in¬ 
spiration is thought to be the cause 
Developmental defects of the gloths are chiefly of the web, 
band, or atresic type Hypoplasia of the larynx is of course, 
incompabble wnth life and extremely rare It may be, accord 
ing to Potter, associated with hypoplasia of the tongue, tra 
chea, esophagus and lungs Web of the larynx is probablj 
the most common anomaly encountered, but even it is com- 
parablj rare Hudson” states that between 1982 and 1949 
only nine cases of laryngeal web had been diagnosed at Baby’s 
Hospital New York, where approximately 4 000 patients a 
year are admitted 

As previously indicated the pnmibve epiglotbc folds and 
opiglottis fuse primarily, and then this fusion later dissolves 
to establish the patency of the laryngeal airway persistence 
of fusion of the arytenoids and epiglottis results in laryngeal 
Web The web usually occupies the space between the vocal 
oords near the anterior commissure however, all degrees are 
oocorded varying from a slight web at the anterior commis 
«ure to almost complete fusion of the vocal cords, with only 
a small opemng near the vocal processes or the posterior 

oommissure 
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flaccidit}' or absence of tlie tracheal rings may be lesponsible 
for symptoms of obstruction and stndoi 

Inspiratory collapse of the tracheoesophageal wall maj pio- 
duce dyspnea and cjanosis, thus Phelps'' leports a case of a 
nenbom infant who was a blue babj at birth and suffered 
from attacks of cyanosis at inteivnls On examination this 
child had a normal laiynx The tiachea was obsei'ved to close 
on inspiration from collapse of the part} wall No othei 
abnormality was found The infant lived a few da}s and at 
autops} showed a normal larynx Phelps states that very few 
tracheal iings were present and that these were smaller than 
normal This, he felt, accounted for the tracheal collapse 
Tile author himself has observed one case of tracheal obstruc¬ 
tion due to collapse of the party wall This infant was several 
days old when examined, was bronchoscoped without diffl 
cult}, and on inspiration a segment of pait} wall just nbo\e 
the canna was observed to balloon into the tiacliea producing 
a loud, fluttering sound This child suiwived stndor gradu 
ally subsided and had cleared entirel} in six months 

Tracheobronchial compression may be produced b} congeni 
tal cardiovascular defects Hollingerand later, Baker 
divided these into two majoi groups Tlie most common aie 
due to congemtal cardiac defects In these cases, compi'ession 
of the left major bronchus is produced when an enlarged left 
auricle or ventricle encraaches on it In the second group, 
anomalies of the aorta and great vessels produce constidction 
of the trachea and/or the left major bronchus Double aoi ta 
or so-called vascular ring, is the most common anomaly of 
fbis group The aorta divides and passes to eitlier side of the 
trachea, rcumtmg between the trachea and esophagus Some¬ 
times it unites again beliind the esophagus Tlie small size 
and softness of the infant tracheobronchial tree allows it to 
compressed easily Obstinictive emphysema as well as 
atelectasis, may result. These defects, can, in some instances 
be corrected by the thoracic surgeon Early diagnosis and 
treatment are essential because tlie prolonged use of an in 
dwelling tracheotomy tube to hold open the collapsed trachea 
may produce erosion and fatal hemorrhage. 

Congenital mediastinal cyst is also sometimes responsible 
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foi compiession of the tiachea Obstruction is usually at, or 
above, the carma 

So-called enlarged thymus has been inciiminated as a cause 
foi tracheal compression, the author, howevei, does not hold 
to this view Edith Potter states “To my knowledge, liypei- 
plasia of thymus has never been proved to have been the 
cause of death in the neonatal period I do not believe it 
causes death, either by mechanical compression of the trachea 
or by inducing some occult disturbance, generally designated 
as thymicolymphaticus Nor is thei e any i eason to believe that 
it causes stridor or asthma The fact that the function of the 
thymus gland is unknoivn seems to be largely i esponsible for 
its indictment as a cause of sudden death Years ago, when 
the small thymus of a sick infant was believed to be the nor¬ 
mal size, the discovery of the non-atiophic and normal thjmus 
in any infant who had been ill led to the assumption that the 
gland was lister tiophied Large-scale X-raying of the chest 
to detei*mine thymic size was done, and many diagnoses of 
enlarged thymus were made Since all lymphoid tissue shrinks 
under X-ray therapy the recommendation was made that the 
gland be reduced in size by this means In many communi¬ 
ties the diagnosis is still made and X-iay therapy given" 

She goes on to state “Among the 8,000 autopsies on in¬ 
fants under one year of age that I have been fortunate enough 
to obseiwe, the thymus has never shown any abnormality that 
might have led to death It cannot be denied that infants 
occasionally die unexpectedly, but there is no evidence, unless 
an actual tumor is present, that the thymus is responsible or 
that X-ray treatment of the thymus would have prevented 
death “ 

Tracheoesophageal fistula is rare but responsible foi seiere 
dyspnea, cyanosis, and death in young infants Sjmptoms usu¬ 
ally appear at birth, aie more severe dunng the feeding ^ 
nod and result from aspiration when feeding is attempted 
This anomaly may vary from an opening or fistulous com¬ 
munication between the tiachea and esophagus to comple e 
absence of the upper segment of the esophagus In the lat cr 
case, the upper end of the esophagrus ends in a blind pouc 
while the lower segment is attached to the lower end 
tiachea communicating with it through a single opening T us 
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condition is thought to be the result of the incomplete separa¬ 
tion of the primitive larynx and trachea from the primitive 
entodermal tube 

Case Report A fall term male Infant with marked cranoals, especially 
after attempted feeding Broncboacopy performed and an anomalous 
opening Into the lower legment of the esophagus was obserred between 
the right and left main stem bronohj just at the corlna, Bronchoscoplc 
aspiration was performed several times during the first 24 hours of life 
with temporary relief of dyspnea and cyanosis The defect was repaired 
and the patient surrlved for three months postoperatlvely Pericarditis 
was found at autopsj and was probably the cause of death. The anosta 
moils of the lower segment with the blind pharyngeal pouch was suc¬ 
cessful and had healed completely (Case of 'Frank L, Oerbode MD) 

THE LUNGS 

Disturbed pulraonarj function is bi far the greatest factor 
in the production of asphyxia in the newborn and young 
Infant As previously indicated atelectasis is one of the major 
causes of death in the neonatal period Knowledge of the 
changes in the lung both anatomicallj and physiologically is 
prerequisite to an understanding of tiie various patholo^cal 
states of the lung which occur at birth 

Until recently, it has been thought that the initial expan 
Sion of the human infant’s lung was a very rapid process, 
Completed in a very short period of time however evidence 
has been accumulated to show that this process is a gradual, 
Uneven procedure requiring hours or even days in some cases 
to complete Thus Farbei and Wilson” have stated that an 
infant’s first breath is Ins moat difficult one, and they found 
that it takes a pressure equal to about 25 cm of water to 
expand the infant’s lung 

Clement Smith’* states that a full term infant can exert a 
pressure of from 40 50 cm of water on his lungs He feels 
that this IS the upper limit of safety for pressures applied 
to it. The infant’s cry at birth with the consequent closure 
of the glottis and spasmodic increase in intrathoracic pressure 
undoubtedlj plays a part in this initial process 

Hildmg’” and others have found roentgenographic signs of 
atelectasis persisting up to and in some instances beyond, 24 
hours in otherwise perfectly healthy newborn infants Martin 
and Fnedell” point out that the cardiac silhouette changes 
maikedly with atelectasis in the newborn They point out 
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that the tiansverse diameter of the heai*t and cardiothoracic 
latio aie mcieased in atelectasis, also of significance is the 
fact that the supeiioi mediastinal shadow often appears 
widei These changes are, of course, much moie marked than 
those noi-mally observed in an infant dunng phases of in¬ 
spiration and expiiation 

The diaphiagm does most of the woik in pulling the lung 
open Hilding also believes that this, as well as the change 
fiom the cuiled-up to the opisthotonic, stietched-out position, 
exeiTs the necessary piston-like pull that opens the lung in¬ 
itially Few lefeiences occur in the hteiature regaiding the 
thoracic cage and its role in the expansion of the lung The 
wi itei believes that the state of the thoi acic cage is extremelj 
impoi'tant in this initial expansion process He will attempt 
to elucidate this problem furdiher and justify his position, 
however, at this point it is necessary to digress and consider 
cei*tain other questions related to the expansion piocess 

Respiratory movement in uteio have been obseiwed b\ 
many, and there is evidence to suggest that respiiatorv move¬ 
ments in utero occur in the human infant Clement Smith, 
however, cautions that present knowledge concenimg the de¬ 
velopment of thoiacic movements in utero does not allow the 
assumption that the onset of breathing at the time of birth 
is merely a continuation of this fetal activity There is con¬ 
tradictory evidence and difference of opinion legaiding the 
presence or absence of amniotic fluid in the fetal respiraton 
tract Labate states that it piobably fills the trachea but not 
the alveoli 

Gnienwald^' found fluid only in the alveoli of stillborn in¬ 
fants He found also that fluid would expand the atelectatic 
lung with far less pressure than gas, but, on the othei hand, 
Hildmg failed to demonstrate the presence of amniotic fluid 
in the respiratory tract of experimental animals, in vine 
he had tied off the trachea after observing fetal respiraton 
movements in utero The author has bronchoscoped 
with “fetal atelectasis” and has not found convincing evidence 
of the presence of amniotic fluid 

From the above evidence, and other evidence to be pro* 
sented later, the writer believes that fetal respiratorv move- 
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ments are of such a nature as to allow the development of the 
thoracic muscles without the exchange of fluid or change in 
the volume of the thorax, and believes tliat this condition 
exists in the human fetus 

Other factors are responsible foi tlie initiation of the rhyth 
mic respiratory cycle According to Clement Smith, the ex¬ 
ternally applied stimulus brought about bj contact with a 
new environment and the chemical stimulus of hypoxia pro 
duced bj separation from the matemal ciiculation produce 
this rhytlimic respiratory cycle Modifying this picture is, 
of course, the state of the central nervous system One sees 
the gasping, irregular type of respiration more frequently in 
the premature infant. Smith goes on to state that high con¬ 
centrations of oxygen rather than carbon dioxide tend to 
restore the higher centers and thus rhythmic respiration 

It must be remembered that the fetus has an extraordinary 
tolerance for anoxia This is in part due to certain qualitative 
differences m fetal and adult hemoglobin The former has a 
greater afBnity for oxygen at ordinary pressui’es, yet dis¬ 
sociation readily occurs at tissue pressures The blood of a 
full terra Infant contains a mixture of adult and fetal hemo¬ 
globin The piemature infant, on the other hand has a 
greater percentage of tlie fetal type hemoglobin This would 
perhaps tend to make the prematura infant more resistant 
to anoxia than the fully developed infant at term Higgins'* 
observed a human fetus inside the intact membranes making 
vigorous respiratory movements for fully 28 minutes after 
the ovum had been separated from the maternal circulation 

Brandau" records a remarkable experience He was called 
to attend a woman who had delivered a six months premature 
'nfant with membranes and placenta intact. Forty five min¬ 
utes after dehvery the "bag of waters” was ruptured and the 
baby recovered from the enveloping membranes Brandau 
Aays that the child’s color was good, heart action excellent, 
and that he had no difficulty in getting the baby to breathe 
alter clamping the umbihcal cord, however death occurred 
24 hours later because of respiratory difficulty and prema- 
tunty Autopsy was not obtained Brandau explams his ob- 
servations by assummg that the intact fetal placenta was able 



798 MICHELSON RESPIRATORY DISTURBANCES, ETC 


to absolb enough oxygen fi om the atmosphere for the needs 
of the fetus No lespiiatoiy movements weie seen through 
the intact membiane 

Impoi*tant also in the initial expansion process m the new¬ 
born lung is its state of development Edith Potter believes 
that the vascular bed, if underdeveloped, is responsible in 
many cases for atelectasis occur ring in the neonatal penod 
Faiber and Wilson^* weie able to differentiate between the 
unexpanded infant lung and the one which has expanded and 
then becomes atelectatic In the formei, the cells lining the 
alveoli are of a high cuboidal shape and quite regular With 
the initial expansion process these cuboidal cells become 
stretched out flat and irregulaily spaced Consequently if 
atelectasis occuis aftei this initial expansion the alveoli have 
a slit-like appeaiance, the cells are flattened, irregmlarlv 
spaced and the vasculai bed may be engorged This suggests 
the possibility that closure of the foramen ovah and ductus 
artenosus which shunt the blood thiough the pulmonarv' ar¬ 
tery and consequently tluough the lungs, may play an impor¬ 
tant part m the initial expansion process 

Miller and Jennison,” Pottei, Behole, Gibson and Miller," 
and others have described a sjmdiome wlucli is best termed 
resorption atelectasis with hyalin membrane This disease 
occuis more commonly in premature infants and those deliv¬ 
ered by Ceasaiean section Clinically the infant bieatlios 
spontaneously and seems perfectly nornial to peicussion and 
auscultation, and then w^itlun a few hours becomes cjanotic 
The initial cyanosis may be relieved by oxygen, but the res¬ 
piratory rate and effort become more pronounced There is 
increasing retraction of the nbs and sternum with each r«- 
piiation At this time signs of massive atelectasis are usua ' 
present The cyanosis becomes moie severe, the respiraW’^ 
effort more pronounced and is no longer relieved bv owgen 
Death fiequently occuis within the fiist two days 

On autopsj the the lungs are characteristic, thei are the 
size of well-expanded lungs but have the consistency of I'e 
They are of unifonn dark red or puiple color Patholopca 
there is vnde-spiead collapse of the aheoli and the 
ducts Tlieie is capillary engorgement The innei sui ‘T 
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of some of the alveolar ducts that remain open are covei ed by 
an irregular layer of homogenous and acidophilic material 
which may be the result of anoxic necrosis of the lining epi 
thehum Miller, Potter and others believe that the presence 
of this hjalin material blocks the excliange of respiiatory 
gases 

Labate is of the opinion that pulmonarj hyalin membranes 
are formed as a result of the absoi-ption of the fluid portion 
of the aspirated amniotic sac contents Ranstrom," aftei 
analjilng 30 cases of newborn infants with hyalin membranes 
in the lungs, concludes that the membranes are of no signifi 
cant functional importance in the vast majority of these cases 
He thinks that the presence of large areas of atelectasis aie 
responsible rather than the presence of a few scattered areas 
of hyalin membrane 

Farber and Wilson have been able to produce experimentally 
hyalin membranes by hjTierventilating the excised lung and 
introducing a foreign substance, such as ink or exudate, into 
the trachea Bubbles of air become trapped in the alveoli, 
thus forcing the hyalin substance against the alveolar wall 
and producing, according to these authors, the typical picture 
They also found hyalin membranes in other diseases where 
extreme respiratory efforts were made because of cyanosis 
Of further significance is the observation of Behole, Gibson 
and Miller, who found that these lungs could be made to ex 
pand by exerting sufficient negative pressure on the lung 
surface 

The author has been fortunate in being able to collect 11 
a^es which clinically fit into the picture described above Six 
a these cases were examined and treated by the author while 
e remainder were treated by other physicians Marked in 
apiratory retraction of the sternum was present in all cases 
increased in seventy until traction was applied to the 
mum. Cyanosis was well developed and appeared after a 
* art period of well-being follow mg delivery, in all cases e\- 
^Pt one In all cases recovery was prompt and permanent, 
ejection was maintained on the average for 24 to 48 hours 
me longest period of time for whicli it was maintained was 
'xe days All cases treated were considered in the premature 
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gioup, the largest weighing five pounds, seven ounces, and 
the three smallest infants weighing thiee pounds or shghth 
less The details of tivo of these cases will be piesented since 
they are complete and X-iays weie taken befoie, dunng and 
after tieatment 

Case Report A four and one-half pound female premature Infant 
exhibited sternal retraction at birth This Increased and cyanosis isas 
first noticed at the end of 12 hours Bronchoscopy rvas performed and 
the tracheobronchial tree found to be clear There was no lmpro\ement 
following this procedure Sternal traction was applied and Immediate 
improvement in the child's color was noted On the following day breath 





IB, lJit«raJ rJew of the cheat before the application of Ffc C Lateral 

tmctlon—expiration traction—Insplrath 
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FlK 2D Anterior-posterior Complete 

appearntice oC the cardiac silhouette 


clenrinp 


Vote changed 



sounds were heard throughout the chest no further 

suture tsas remoted from the sternum and the patient had 

resplratorj difficulty 

In the follotung case the author was extiemel> fortunate 
in being able to secuie films taken befoie, dun g 
the application of steinal traction These films y 
as neatly as possible in full expuation and inspiration 

Case Keport A Hi e-pound t-no-ounce 
section Crj and color nerc described as ® ^ .ternum vrs’ 

delherj Eten at that time ho^ve^er, retraction of re¬ 
noted Tno to three hours later the Infant remained 

sponded to OT^gen but In spite of this therapj 
dLui Tuo dais after delUem ti^ctlon 

diate lmpro^ement in color Traction was tfent 1^ allw 

24 hours Subsequently the chest remained out and the p 
and well todn% 
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The above expenence suggests the distinct possibility of 
some other explanation for the syndrome termed Tesoiption 
atelectasis with hyalin membrane” Although statistical e\i 
dence is lacking, and the aeries of cases is admittedly small 
the wnter believes that senous consideration should be given 
to another theory of the pathogenesis of this condition, namely 
the theory of ‘ congenital flail chest.” Traumatic flail chest 
IS too well known to need discussion in this paper The mech 
anism in the above cases, the author believes, present certain 
striking similarities to the traumatic type Most important 
of these is the paradoxical movement of the sternum, which 
retracts with inspiration in both types of “flail chest ” 

In the newborn and especially in the piemature infant the 
thoracic cage is a relatively soft and somewhat pliable struc¬ 
ture The lungs, on the other hand, are elastic and tend to 
resist the pull of the diaphragm, which even at this stage of 
development is a comparatively powerful muscle In this 
manner the chest wall, the least resistant of the two gives 
waj When traction is applied to the sternum, the diaphragm 
Is given something to fix against and more of this force is 
directed toward “pulling’ open the lung 

This phenomenon was strikingly illustrated in one of the 
above cases. In this instance the infant’s sternum began to 
retract and cyanosis returned as soon as traction was released 
When the sternum was again stabilired cyanosis disappeared 
immediately and good oxygenation was maintained even in 
room atmosphere This observation was repeated several 
times 

It must be emphasized here that traction must be resilient 
to allow excursions of the chest wall, and of sufficient force 
to counterbalance the pull of the diaphragm Further support 
for this theory can peihaps be derived from the observations 
of Berglund and Eder • These workers performed open tho 
racotomj on two infants with this syndrome They found 
that the lungs inflated quite readily with the chest open, when 
Positive pressures were used which had previously failed to 
mflate the lungs with the chest wall intact Their work tends 
to confirm the observations of Flagg ” who found that he 
could inflate the atelectatic lungs (of infants) under water. 
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With pressures which would not inflate them m situ In Berg- 
lund and Edei’s two cases, the lung piotruded through the tho- 
lacotomy wound This would suggest that the fully expanded 
lung tended to occupy moie volume than the thoiacic cavilv 
piovided This might have been due to the pi eduction of em¬ 
physema, but this does not seem likely in wew of the low 
positive pressures used foi inflation 

Baggott®“ obseiwes that in massive atelectasis something 
must make up foi the lost volume of an m the chest He sug¬ 
gests that this lost volume of air is leplaced by blood in the 
form of intense capillaiy engoigeraent of the pulmonary bed 
He states the “law of the thoiax” thnsly 

“The mass of the alveoli, of the vessels (or of the blood) 
or of the interstitial tissues may vaiy, but the sum of their 
masses must be at least equal to the capacity of the thorax m 
maximal expuation “ 

Baggott suggests that before birth the lungs fill the chest 
because of the presence of a supplemental mass of blood in 
the lungs The observations of Farber and Wilson do not sup¬ 
port this view, also, tins would not explain the changes in the 
cardiovascular system which shunt the blood through the 
lungs for the first time at birth Another possibility suggests 
itself Collapse of the stenrum may allow reduction of thoracic 
volume in utero, and the paradoxical motion may permit the 
development of intrauterine lespiiatoiy movements, without 
affecting the volume of the chest This offers a possible ev 
planation for paradoxical movement of the sternum, obsened 
so fiequently in newborn infants, thus, “congenital fia> 
chest” may represent a fetal type of respiratory moremen 
The writer realizes that there are no observations of direc 
nature at the present time to confirm this theoiy 

In the preceding paragraphs the writer has discussed col 
lapse of the lungs, which he believes is due to pressure 
exer-ted at the lung surface Congenital defects of the i ' 
phragm, wath herniation of the abdominal contents into 
thorax, by consuming the available space pi event the evp^n 
Sion of the lung These defects may produce serere respir. 
toiy distress and marked cyanosis Resuscitation is, as ® ^ ' 
only temporary, and these distressed infants rarely sum 
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beyond the 24-hour period The defect is usually not found 
until autops>, and the diagnosis will not be made unless one 
IS thinking of this defect Surgical reduction and repair of 
the defect in the dlapliragm must be done early 

The following is an illustrative case in which the author 
was requested to bronchoscope a patient who was apparently 
suffenng from unilateral massive atelectasis 

Cate Report A full term male Infant whose delivery was uneompll 
Gated Cyanosis was present from birth and was quite marked unless 
oxygen was given The respirations were vigorous and rapid The chest 
wall did not retract. The left chest was entirely flat to percussion and 
no breath sounds were heard The heart was heard and felt on the right 
fide of the chest The abdomen was flat and the costal margins were 
seen to draw In slightly with each Inspiration No bowel sounds were 
heard In the chest Because of the flatness of the abdomen and the ab¬ 
sence of sounds in the left chest together with displacement of the 
heart to the right side congenital diaphragmatic hernia was suspected 
Xrayi confirmed this opinion 

Dr Henry Sihant operated on thia patient and found a largo defect 
in the left leaf of the diaphragm through which most of the bowel and 
■tomach had herniated The hernia filled the enUre left chest and was 
wslly reduced The left long was found compressed against the medl 
utlnum and completely collapsed, Tlie diaphragmatic defect was closed 
Md a small Incisional hernia made The hernia contents could not be 
hamedlately replaced la the abdomen because the capacity of the ab¬ 
domen was too small to allow closure of the diaphragm without tension. 

Approximately ten days later the hernia was repaired- Serial Xrayi 
of the chest showed that the left lung gradually expanded and the last 
Olm showed complete expansion. The child made an uneventful recovery 
**cept for an episode of bowel obstruction necessitating a second lapa 
rotomy Following this experience the (^Id was entirely well and deveb 
opw normally When last heard from six months later he was entirely 
weU. 

Until fairly recently cong:emtal diaphragmatic herma was 
thought to be inoperable Harper and Anderson*^ in 1930 
wrote 'The heart and lungs are displaced to the opposite 
side of the invading abdominal organs There Is also a marked 
lack of development of one oi both lungs a significant point 
to be considered in any proposed surgical treatment.” They 
included that immediate surgery is contraindicated 

As previously indicated, incomplete development may pre- 
vent the expansion of the lung Arrest of development may 
occur at any stage and may be slight or extensive. Symptom¬ 
atology is quite vanable No symptoms may be present or 
^vere respiratory distress -with cyanosis may occur In the 
jitter case the outcome is usually fatal Bronchoscopy and 
bronchography may be of great value in differentiating this 
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fiom othei conditions, as the following case illustrates It is 
also of inteiest to note that the right lung is most often af¬ 
fected No explanation foi this is offeied Death may occur 
suddenly at any time without warning 

Case Heport A one-montli old female Infant had been wheezing from 
birth, but at no time had exhibited resplratorj distress or cyanosis She 
was referred for bronchoscopy because of the appearance of the chest 
X ray The right aide presented an almost opaque appearance The car 
diac silhouette was absent from the left side Bronchoscopy was per 
formed and revealed that the right main bronchus ended in a blind sac 
Several tiny openings In it could be made out. Bronchography revealed 
a small cystic dilatation of the end of the right main bronchus The left 
main bronchus was tremendously elongated and revealed that the left 
lung had herniated around to the right side and had almost completely 
filled the right thorax as well as the left. The patient expired saddenly 
one month later, and no explanation for her death was found at autopsy 
which confirmed the above findings in the chest. No other associated 
anomalies were present, however, the head in this case unfortunately 
was not examined 

Thomas and Boyden” leport thiee cases of agenesis of the 
right lung, including one death wlule a foreign body was being 
extiacted from the left mam bronchus It is of interest to 
note that the tight side again was the side of predilection for 
the failuie of development These authors piesent an ex¬ 
tremely extensive review of the hteratuie on this subject 
and suggest that lack of Vitamin A in the maternal diet or 
an hei editary factor may be lesponsible 

Two types of atelectasis in the newborn have been discussed 
in the pieceding paiagraphs, i e, I Collapse due to pressure 
changes exerted at the lung surface, and 2 Failure of pu - 
monary tissue to expand A thud type, due to the resorption 
of au from a segment of pulmonary tissue distal to an o 
sti acted btonchus is equally important Bionchoscopj is mos 
successful in this ty^pe of case since it is usually due to aspira- 
hon Obstructing material may find its way into the trac ^ 
bionchial ttee at any time dunng the delivery or postnata 
peiiod 

Farbei and Wilson, Pottet, Labate and others mention the 
presence of large numbers of epithelial cells which ° 
sionally found filling the alveoli of the lungs of infan 
of asphyxia This phenomenon is thought to be due to tn 
itiation of pulmonary^ respiration brought on bv a 
intrauterine anoxia Likevvise so-called congeni , ^ 
monia” is thought to be the result of intrauterine asp 
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of infected amniotic sac contents The writer has had no 
experience with either of these conditions 


Atelectasis following postnatal aspiration is easilj under¬ 
stood since the mechanism of its production and the pathol 
ogy are similar to the condition m the adult. One or 
both sides may be involved, or it may be limited to one or two 
lobes of the lung The amount of distress produced depends 
upon the extent of involved pulmonary tissue It may subside 
spontaneously or result in pneumonia Aspiration atelectasis 
in the newborn should not be confused, however, with "per¬ 
sistent physiological fetal atelectasis " In the writer’s opin 
ion any infant who show a persistent aieas of collapse which 
fail to expand after a reasonable period of observation should 
be bronchoacoped 

The following case illustrates the sequence of events which 
may result from aspiration during feeding 

Cmc Hcpcrt A nine pound eleien ounce white male Infant delivered 
ipontaneoualy Color waa excellent and cry Tlgorona At the time of 
the bpcaat feeding the Infant wax noticed to be cyanotic and apneic 
The baby reeponded to Carbogan and H cc. of Coramlna Forty-eight 
houri later cheat flltna revealed the presence of atelectasis In the right 
upper lobe By this time the baby was running a low grade fever and 
the Xray flndlnga of atelectasla persisted Fever and prostration con 
tlnued for about a week and responded to penicillin Two months later 
the baby was referred because of persistent consolidation of the right 
upper lohe X rays taken Immediately before bronchoscopy confirmed this 
finding At bronchoscopy the tracheobroncblsl tree was entirely clear 
however ^ per cent Neosynephrlne was applied topically to the orldce 
W the light upper iobe and spot sucUon applied. Films were taken fol 
lowing bronchoscopy showing partial clearing and on the foUowlng day 
the right upper lobe was enUrely clear The baby has developed nor 
nially and at last report, some three months later was entirely well 

Diffuse bilateral partial atelectasis may occur witli partial 
obstruction of the upper airway as the following case of laryn- 
ffoal stndor associated with atelectasis illustrates 

A three-month-old white male Infant who had had attacki 
djTJsnea and cyanoala from birth waa referred becanae the 
Xray rerealed a wide upper mediastinal shadow with considerable 
collapse of the left upper lobe and patchy areas of density In the remain 
« of the long. When examined under anesthesia the larynx 

to be flaccid and the aryeplglottlc folda collapsed Inward with 
mn ^®*P^™tlon, Bronchoscopy wrb normal although small amounts of 
“ucou* were aspirated, F\>llowlng this procedure the mediastinal ahadow 
J^^peared and the cardiac allbonette aasnmed the adult conflgnration 
days later the patient had another attack of cyanosis and a 

nest film revealed essentially tte same findings as before bronchoscopy 
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SUMMARY 

Atelectasis is the most frequent finding in neonatal death 
Birth tiauma and congenital defects aie of lesser importance 


Defects of stiuctuie and function of the uppei an passages 
pioducing lespiiatoiy distuibances aie discussed A case in 
which a dependent congenital tumoi attached to the naso¬ 
pharynx, producing glottic obstiuction, is presented The tii- 
moi IS believed to be a so-called “parasitic tivin ” 


Conditions giving nse to tracheal obstiuction in the infant 
aie reviewed Thiee types may be lecognized intiinsic, usu¬ 
ally produced by tumoi*s, and moie laiely congenital malfor¬ 
mation, extiinsic lesions pioducing compiession, common \ 
due to congenital cardiovascular defects, and raiely medi¬ 
astinal cyst 01 tumoi, and collapse of the tiacheal vail, asso¬ 
ciated Avith absent oi defective caifilaginous tracheal rings 
The wiitei’s expenence with collapse of the tracheoesophagea 
wall in one case is presented Contiar> to earlier beliefs, mas¬ 
sive diaphragmatic hernia is best treated by early 
reduction and closure of the defect A case report is included 


Repeated, eaily bionchoscopic aspiration in tracheo-e p * 
ageal fistula may be life-saving and make surgical rep 
possible A case report is included 

The syndrome “pulmonary hyalin membrane with 
tion atelectasis" is discussed Eleven cases treated y s 
traction are presented It is suggested that accoiding 
“law of the thorax” the paradoxical movement of t 
wall allows intia-uteiine respiratory „-rther 

changing the volume of the thorax appieciab y 
suggested that the movements of the thoiax obsei " 
genital flail chest” are persistent fetal respiratory 
Obsei-vations of a direct nature in support of tin 
not presently available 

Agenesis, or failure of pulmonar-y development, is 
in extent and degree Symptomatology' is, ^nth m' 

This anomaly is a lare occurrence and rriost freq 
volves the right lung A case report is included 
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EXTERNAL UMBO BLEBS 


Non Inflammatory Lipoid Vesicles of the 
Tympanic Membrane *t 

B W Armsteono, M D 
Charlotte, N C 

Myringitis bullosa is well-known to all who practice otol 
ogy, and yet the literature on this subject is suprisingly 
meager Even less has been written concerning non inflam 
matory blebs commonly seen at the umbo The purpose of 
this paper is to record observations on lipoid blebs at the 
umbo, an entity that has been almost completely ignored The 
material presented was obtained in the course of exactly 
24,000 consecutive and unselected office examinations during 
the five-year period 1949-1963 

My attention was first directed to blebs at the umbo in 
1946, when a 2 mm glistening elevation was observed at 
the tip of the malleus handle (see Fig 1) The patient had 
no history of ear disease and no complaint referable to the 
ear Incision into the bleb permitted the escape of a thin, 
clear fluid, and, thereafter, the drum appeared to be per 
fectly normal 


HISTORICAL REVirW 

Buck' described six instances of cysts of the tympanic 
membrane in his textbook published in 1889 Of these, one 
was described as being between the substantia propria and 
the outer dermoid layer in the very center of the drum mem 
hrane and raeasurmg nearly 3 mm in diameter The cyst 
contained ‘ apparently pure serum, unmixed with blood” and 
disappeared soon after the contents had been evacuated No 
further record of this type of cyst (or bleb) appeared for 
over 60 years. Politzer’s' comprehensive monograph on the 
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membrana tympani did not include them Othei vaneties of 
cysts were biiefly discussed in the textbooks written bj 
Heiman® and Keelei * Fowlei® mentioned bleb-hke structures 
of the dium in 1947, but made no lefeience to blebs at the 
umbo 



rig 1 Artist, drawing of the right Ivmpanlc mcmbrnno 
dermal bleb at umbo 


In 1952, Wible" diiected attention to a 

change se;n at the umbo in cases of secretorv o^itis 

and reported his obseiwations in three ^}i,bited a 

a fluid collection at the umbo of fluid 

fluid level He stated that some of the collect o ^ 
subdermal and otheis submucosal His patients 
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of difficulty in hearing: and egophony and were relieved by 
incision and aspiration of the fluid. 

Fnedman' published his findings in five patients with "hy¬ 
drops at the umbo," in 1964 The blebs were incidental find 
mgs in two patients, while the others were thought to have 
caused pain, tinnitus, and stuffiness of tlie ear He theorized 
that the fluid could be a transudate or an accumulation of 
lymph 

Epidermal and mucosal blebs at the umbo have also been 
observed by Lathrop* and Arnold * Because the blebs in their 
patients were asymptomatic without exception, they regarded 
them ns incidental findings Their cases have not been re¬ 
corded in the literature. 

Although vesicular lesions at the umbo have been re¬ 
ported,’ “' the pathology apparently lias not been mvestigated 
No record of a histopathologic study or even an examination 
of the fluid has appeared in the literature. Wible’ discussed 
two separate types of lesions, "subdermal ’ and ‘ submucosal,” 
as though tMjw were one entity It is my belief that he actu¬ 
ally observed*wo distinctly different condifaons, each having 
its own significance Umbo blebs occur on the epidermal and 
mucosal surfaces of the tympanic membrane, but there is no 
evidence that they have the same etiology or pathology 


DESCRIPTION OF UMBO BLEBS 

These benign, asymptomatic blebs are invanably situated 
in the center of the drum They vary in size from 1 6 to 
4 mm in diameter and appear as a smooth elevation, often 
glistening, and brighten than the rest of the drum (see Fig 
2A) A bleb may resemble a droplet of dew on a gray petal 
(see Pig 2B) The margins are frequently marked by a faint 
mug of pallor These blebs ara common yet easily overlooked 
They are probably dismissed by many otologists as an unusual 
light reflex or an optical illusion I 

Of the 66 umbo blebs observed in the past five years, 68 
^cre external to the manubrium of the malleus, and only 
^'“Te were medial to the manubrium The mucosal blebs are 
wuch more difficult to recognize, and some may have escaped 
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Fie 2 External umbo blobs. 

A, Highlights give bleb a glistening appearance 
B VeD delicate bleb Note Incomplete ring of pallor 
C Bleb undergoing absorption Note u rinkled margins 

detection * Both types of blebs tend to disappeai spontane¬ 
ously m a matter of seveial weeks oi months As thej 
diminish in size, the margins become wimkled (see Fig 2C), 
Recuirences have not be observed Theie vas nothing to sug¬ 
gest an intia-vesiculax fluid level in anv of my cases 


INCIDENCE 

Sixty-six umbo blebs Avere found m 58 patients during 
24,000 examinations, giving a relative incidence of one for 

•The number of mucosal bleba In thta aerlca la so small 
hai» not been extended to Include them other than to rerorn 
tonce It Is assumed that the\ are a separate cntU^ nnMnp « 
etlolopx and patholo/rv from the epidermal blebs 
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every 864 examinations * A tabulation of the distribution 
according to sex revealed that 42 of the patients were female 
and only 16 were male. The age incidence was fairly uniform 
up to the age of 60 (see Chart 1) This is in contrast with the 
acute vesicular lesions vvhich aie much more common m the 
first decade of life The seasonal incidence of umbo blebs is 
Indicated in Chart 11 

CHART I 



Ag^ by Decades 

Umbo Blebs X Myringitis Bullosa 0 

AGE INCIDENCE 


During the same period in 62 patients with myringitis bul 
losa (both serosa and hemorrhagica) were seen The age and 
seasonal incidence of these cases is also indicated in Charts I 
find II respectively, to illustrate the contrast between mynn- 
gitifl bullosa and umbo blebs Admittedly, the number of cases 
®fty be too small to give an accurate concept of seasonal, age, 
or sex incidence 


EnOLOGY 

The etiology remams unknown It is interesting to note, 
however that the three periods in which moat of the blebs 

WuTnr lnQld«nc« wft* compulcd by dlrldln^ to^l nnmb^r of 

Kh wnl (i4 OCM)) by the total numb«r of 

counted only once many patient*, both with aj^ without b^bi 
(During the ftve-year period repreaent^ and each vliJt 
^*«>rd6d. The true Inadenco Ja. therefore conalderably higher 
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FlC 2 External umbo blebs. 

Hlv,hllp:htR t,lte bleb a cHstenlnp appennjncr 
B \en delicate bleb Note Incomplete rinc of pallor 
C Bleb underffolnjT nbaorptlon Note «rInMed mnrAlns 

detection * Both types of blebs tend to disappear spontane¬ 
ously m a mattei of several \\eeks oi months As tlic\ 
dimmish in size, the margins become wrinkled (see Fig 2C), 
Recuiiences have not be observed There was nothing to sug¬ 
gest an inti a-vesiculai fluid level m anv of nij cases 



INCIDENCE 

Sixty-si\ umbo blebs were found in 58 patients during 
24,000 examinations, giving a relative incidence of one for 

•The number of mucoRnl bleb^ It ihiR R rb R Ip ro rntall 
hn#i not been ottended to lnrlud« tJirni other thnn to record thn xt - 
tem-i It Is n»sumed thnt the) «rc •« s< pirate entlli hailiie n direr m 
ctlolnpi and pathoIoRi from the , ptdermni bleb« 
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every 864 examinations * A tabulation of the diatributton 
according to sex revealed that 42 of the patiente were 
and only^e were male. The age incidence was toly 
up to the age of 60 (see Chart I) This is in 
acute vesicular lesions whidi are much 

first decade of life The seasonal incidence of umbo blebs is 
indicated in Chart II 

rRART I 



Ago by Decadu 

Umbo Blebs X Myringltlo Bullosa O 

AQE INCIDENCE 


Dunng the same period, in 62 patients \vith myringitis bul¬ 
losa (both serosa and hemorrhagica) were seen The age and 
seasonal incidence of these cases is also indicated m Charts I 
and II, respectively, to illustrate the contrast between myrin¬ 
gitis buUoaa and umbo blebs Admittedly, the number of cases 
may be too small to give an accurate concept of seasonal, age, 
or sex incidence. 


BnOLOGY 


The etiology remams unlmown It is interesting to note, 
however, that the three periods in which most of the blebs 


rj-lfttlvft Inoldenc® wa* comput«d by dlvltllnj? tli6 total nombor of 


Tliiu (14 Mt) by tbe total numb^ of b)eb» ( 86 ) Althooffb each 
Diet va* counted anJr onca many naticnta both with and without bfehe 
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were observed aJso coirespond to the time of high concentra¬ 
tion of tree, glass, and lagweed pollen (see Chart II) Of 
the 58 patients having blebs at the umbo. 12 had confirmed 
allergic manifestations Nevertheless, the lack of ear sj-mp- 
toms and the charactei of the fluid in the blebs (see Pathol¬ 
ogy) argue against alleigy as an etiologic factor 

Neither trauma nor "local noxious stimuli”' appeared to be 
lesponsible for bleb formation Circulatoi-y distuibances vere 
not considered to be factoi-s in pioducing blebs There is an 
abundant blood supply along the mamihrium, and other ca¬ 
dence of impaired circulation is lacking 

CHART II 



Month 

Umbo Blebs X Myrlnplth Btillosa 0 

SEASON\L INCIDENCE 


Theie has been notlung in anj of these cases to suggest a 
diagnosis of herpes It has been stated,“ without supporting 
detailed endence, that blebs of the drum aie occasiona h due 
to tuberculosis This is open to question, since tuberculosis i 
not chaiacteiized bj bleb fonmation Thcic \\ns no ciidon 
of tuberculosis in any of my patients 


Theie nas no apparent 
toiy infections This is in 


relationship to acute upper rcspini- 
contrast vith the fact that, in tins 
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senes, 39 out of the B2 patients (76 per cent) with mynntptis 
bullosa had associated acute upper respiratory infections 
Unlike Wible’B* patients, only one patient m this series had 
secretory otitis media at the time the bleb was under 
observation 

In conBidenng the etiology of this lesion, tlie fact that epi¬ 
thelial grov.’th progresses from the umbo toward the periphery 
assumes significance The position of the lesion suggests that 
its formation may be related to tins pattern of regeneration, 
I>eculiar to the tympanic membrane 

PATHOLOOi 

These blebs are exceedingly thin-walled It was only after 
many unsuccesaful attempts that a specimen was obtained and 
sectioned (see Figs 3-4) The pathologist*8 description 
follows 

“lllcroscoplo The spedmen rtpresent* a longltodlnal Bectlon per* 
pendicaler to the Borfac© of the drtiiii. Only the outer epithelial covering 
I* seen. It 1 b composed of eeveral layer* of epithelial elements varying 
In ihape from cnboWal to flat. They produce a bright pink layer of 
kersUn like material In -wlilch ocoaBlonal flat elongated pyknotlc nuclei 
can be Been, and Trhlch ore covered on one anrface by delicate pinkish 
stained keratin lamellae. The Babstentla propria and the mncone mem 
brane are not contained In the Bpeclmen. 

A long Intra-eplthellal »Ut la present In the central portion The base 
of the sUt is a linear membrane compoeed of a le^ layers of compressed 
slratlfied »<iuamouB cells The rtwf however Is undulating and conBlsts 
of the continooua upper layer of epIdenniB covered by keratin lamellae. 
On either Bide the upper and lower layer of epithelium can be seen to 
me^e into the Intact epithelial coveting ot the dnnru Although the 
vesicle Is completely empty In all secUons It cannot be regarded as an 
artelact for as indicated by lie unduUtlon the oontlnuons epithelial 
l^er of the roof Is much longer than the correepondlng baaal portion- 
This configuration is indicative of a collapsed preexisting vesicle. There 
la no evidence of intercellular edema or Inflammation in the specimen 
examined,'* 

The fluid within the blebs was crystal-clear except for two 
instances in which it was burnt orange in color No cellular 
elements or organisms were demonstrated m any of the 
mears The fluid contained large, occasionally confluent, 
orops of a sudanophillc material Smaller irregular particles 
polarised light, but the Liebermann Buchardt reaction for 
cholesterol was negabve No crystals were observed in any 
of the smears. The thm, oily fluid will not dry, even after 
standing for several days 
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It is evident from the above that previous writers"' have 
erroneously assumed that umbo blebs are necessarily subder- 
mal (or submucosal) The section illustrated in Fiff 3 clearly 
shows the lesion to be intra-epldermal The lack or scarcity 
of circular fibers' in the substantia propria at the umbo can¬ 
not be a limiting or contributing factor, because the substan¬ 
tia propria is not involved 

Friedman' referred to this condition as "hydrops at tlie 
umbo” Hydrops is taken directly from the Greek v.ord 
hydrops, meaning dropsy or an excessive accumulation of 
clear, watery fluid Since the fluid in the blebs is oily, it is 
evident that the term "hydrops at the umbo” is inaccurate 
and should not be employed 

Wible* has reported a fluid level within the blebs in some 
of his patients. It is difficult to explain the presence of air or 
other gases in a non mflammatory vesicle In view of the 
above findings, it seems more probable that he observed a 
line separating layers of watery and oily fluid The differ¬ 
ence in the refractive index of water and lipoid might give 
the iUnsion of a line of demarcation between fluid and air 

External blebs at the umbo probably represent a primary 
degenerative lesion of the epithelium No inflammatory exu¬ 
date Was observed Although actual necrosis of epithelial 
calls was not demonstrated and the remaimng epithelial layer 
was coherent, degeneration is presumed The fluid contained 
hpoid that cannot be accounted for except by disintegration 
of epitheiial cells. Eggston and Wolfe" have attributed bleb 
formation to hydropic degeneration or edema. This alone 
does not account for the formation of lipoid blebs. Since li- 
poid-containing, intra-epidermal blebs are not discussed in 
the textbooks on hiatopathology of skin,’"’ they are appar¬ 
ently umque to the umbo Primary degeneration is merely 
inferred since the etiology remains obscure Additional in¬ 
vestigation may provide mote definitive data 


SYMPTOMS 


is 


Significant symptoms are strikingly absent When there 
a complaint referable to such an ear, it can almost be 
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assumed tliat the bleb is incidental This observation has been 
borne out by Lathrop* and Arnold» Foui patients in this 
senes had co-existmg deafness Two had clinical otosclero¬ 
sis, bilateially, and had been undei observation b.v one of 
my associates foi ye&is JSach of the other two patients 
had a long history of perceptive deafness Not one of the 
patients noted any change in hearing acuity in relationship 
to the blebs One patient complained of vertigo Incision into 
the bleb did not altei the vertigo 

A few patients complained of pain in the ear In two of 
these, the blebs weie bilateral, but the pain unilateral In 
anothei, the pain was of dental oiigin and did not subside 
after the bleb wms evacuated but disappeared after the extrac¬ 
tion of a canous molar In no instance w'as there anv sign of 
otitis media oi myringitis The benign nature of these blebs 
is indicated by the fact that they contain lipoid, show no 
evidence of inflammation, even micioscopicalh, and often 
peisist for several weeks 

It is conceded that a laige mucosal bleb could cause a 
conductive loss of hearing Only 2 mm sepaiale the tip 
of the manubiium fiom the piomonloiy, and a bleb that 
exceeded 2 mm m diametei might pioduco the sensation 
of stuffiness and egoplionx as described by Wbble'' This rela¬ 
tionship should be lemembered, since a mucosal bleb could 
explain an otherwise obscuie conductive deafness, and the 
symptoms could easily be lelieved by incision into the bleb A 
laige epidei-mal bleb, by xnrtuc of its mass, might be expected 
to pioduce sjTTiptoms, but neither tvpe of bleb lias been re¬ 
sponsible for symptoms in anv of mv patients * 


differential diagnosis 

The diagnosis of an umbo bleb should present no probleni 
They are common and, once recognized, will be noted with 
inci easing frequency Extenial (epidennal) blebs should ^ 
easily diffeientiated fiom internal (mucosal) blebs The onl 

• ‘Since tills nrepnrea ft rn^ '‘“O' 

blt'b wai* 
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conditions wtk whicli they may be confused are cysts and 
myringitis bullosa, both of which are rarely seen at the umbo 
The fluid within external umbo blebs is oily rather than serous 
or hemorrhagic, further, no symptoms have been observed 
that could be definitely related to the formation of lipoid 
blebs at the umbo 


treatment 

It is questionable whether or not any treatment is neces¬ 
sary At most, simple incision into the bleb is all that is indi¬ 
cated, and this should be I'eserved for patients with definite 
complaints Incision can be expected to eliminate the bleb 
but not necessarily pain, tinnitus, vertigo, or deafness 
Fnedman’ was unable to exhibit a significant change in hear¬ 
ing after he dispersed the fluid by the application of pressure 
with a cotton tipped applicator 

CONO-UBIONS. 

Non inflammatory umbo blebs containing lipoid material 
were the most common vesicular lesions of the tympanic 
membrane in this aeries Since they are asymptomatic, the 
finding was usually incidental to domg a complete examina- 
bon The lack of symptoms probably accounts for the fact 
that most otologists are unfamiliar with their existence The 
significance of these blebs at the umbo remains unknown at 
this time. 


SUMMARY 

Blebs at the umbo were found in 66 ears m 24,000 examina¬ 
tions, an incidence of 1 364 The external blebs are smooth, 
wunded glistcmng mtra-epidermal collections of clear, oily 
fluid and were observed much more frequently than mucosal 
blebs in this series Definite symptoms were significantly 
tn J,’? suggested that these noninflamma- 

1 ^ 7 . degenerative process result- 
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STUDIES ON PER STIMULATORY ADAPTATION IN 
VARIOUS GROUPS OF DEAFNESS* 

TAUNO Palva, M D , 

Turku, Finland 

INTRODUCTION 

Studies in auditory fabgue have hitherto been concerned 
mainly with the determination of the amount of threshold 
shift measured shortly after cessation of a stimulus The 
magnitude of loss in loudness level experienced during a con¬ 
tinuous shraulus has only recently aroused attention in ex¬ 
perimental literature. This loudness change was termed by 
Hood’ per stimulatory fatigue or adaptation, both terms being 
used interchangeably 

Hood’s experiments, so lucidly described, brought out one 
important clinical implication It seemed that most of the 
patients suffenng from Menlfere’s disease with complete re¬ 
cruitment experienced an abnormally large loudness level loss 
during three minutes' stimulation 'This finding suggests that 
the measurement of per stimulatory adaptation might have 
some use as a method of classifying hearing impairments into 
clinical subgroups, in about the same fashion as the recruit¬ 
ment tests proper are presently used 

It has been reported earlier that the recruitment phenom 
enon is accompanied w ith a poor articulation score The loss 
in speech discrimination, however, depends considerably on 
the specific test items and the language used Hirsh, Palva 
and Goodman' demonstrated with American PB words that a 
hearing loss for speech of more than 20 db in recruiting ears 
parallels a poor discrimination ability In Finnish test mate¬ 
rial" speech function was not seriously impaired until a 40 db 
hearing loss at threshold was exceeded. It also appeared that 
a slight hearing loss of less than 25 db did not affect the dis 
crimination ability 

lae Pepartment of Otp-lAr^^SoloKT UnWeralty of Tarku, Fin 
iorp"bn«uS‘„' mIJ'* TJse”"’’** oniM »nd acc«pt«<l 
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ADAPTATION 


From a study^ dealing with difference Iimina to intensih it 
ecame apparent that difference limina, measuied by a two- 
tone companson, did not differ significantly in the \anous 
sub^oups of deafness, although in speech function there were 
no doubt large differences behreen these groups 


We pointed out that, for good speech intelhgibihh, mum 
factors probably aie important Ability to detect rapid 
changes in intensitj^, m fundamental frequencv, and in spec- 
tium. One wmuld piesume also that the ear would neither 
fatigue so easily as to lendei speech sounds too weak in loud¬ 
ness noi become temporarily fatigued by the louder speecli 
elements rendering the soft formants inaudible 


In an earliei papei’® I tried to imitate the possibly fatiguing 
effect of loud vow^els upon iveaker consonants, by introducing 
into the eai an inteirupted w'hite noise and in the presence 
of this noise measunng the thiesholds for puie tones It is 
quite cleat that the audibility of puie tones and the intelligi¬ 
bility of speech are things apart 


It w'as intended piimanly, however, to asceitain whether 
the inteirupted noise would show the effect of pei-stimula¬ 
tory fatigue upon the tones At the highest aiailable inter- 
luption, 12 pel second, this was not tlie case When speech 
and noise w'eie introduced simultaneously into the same ear, 
the peiceptively deaf ears were usually severely affected, but 
the conductivelv deaf ears wcie not affected There was no 
deal difference between the recnnting and non-rccrmting 
peiceptive groups, the speech score being frequenth lowered 
in both 

It may be noted heie that a differentiation between the 
peiceptive subgroups on the basis of speech tests alone can¬ 
not ahvaNS be successfully done Although the non-rccruiting 
eais usually show moderately good speech discrimination, 
theie are always eais showing poor intelhgibihti In connec¬ 
tion ivith acoustic tumors Schuknecht and U oellner’s’' In potli- 
esis was, actually, that a certain minimum number of func- 
tioning nen'e fibers is one of the essential requirements for 
good speech function It seems eMdent that m seeking to 
explain a poor articulation score, one is dealing w so manj 
different factors that one explanation w ill not suffice 
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This study has been earned out in an attempt to deter¬ 
mine the changes In loudness level dunng n continuous stlmu 
lus in vanous groups of deafness and to relate these changes 
to the recruitment phenomenon Secondly, tlie changes in 
adaptation are compared with the data of speech intelligi 
bihtj to learn whether or not these tivo phenomena can be 
correlated 


BRIEF REVIEW OF EARLIER STUDIES 

One of the first to study the development of a per-stimu 
latory adaptation was de Mar6.'“ He obtained a loudness 
balance between two pairs of 475 cps tones of 0 4 seconds 
durabon alternately in the ears. These tones followed one 
another after an interval of 2 7 seconds indefinitelv When 
the free interval in the test ear was substituted for a 500 cps 
tone of the same 88 db intensity, and another balance with the 
control ear was obtamed there was a loudness level loss of 
about 80-40 db 

If the fahgumg tone of 500 cps was followed by a pause 
of 07 seconds before the balancing pair of tones appeared, 
then a loss of only about 5 db in the loudness level was ob¬ 
served It was pointed out by Hood* that the first procedure 
is essentially comparable to his own per stimulatory adapts 
Hon experiments, as the two frequencies menboned were so 
close to each other In the second experiment the silent period 
of 0 7 seconds was sufficient to allow the normal on-effect to 
appear and reault m about equal loudneas level between the 
ears 


Hood’s monograph’ on auditory fatigue describes the first 
detailed and well-controlled experiments on per stimulatory 
adaptahon placing it in a distinct relnbonship with neuro 
physiological phenomena in general Hood’s technique In nor¬ 
mals waa aa follows A continuous tone was given to the teat 
ear and, from time to time, a balancing tone of 10 seconds’ 
auration was lad to the other ear 


balance, as judged by the observer was automatically 
registe^ on a graph ’The measurements were made with 

In w ^ IP® sensation lev- 

Hood concluded that per stimulatory fabgue develops at 
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a fairly constant rate and quite sloiib, leachmg a maximum 
m about three minutes, and incieasing- with tlie sensation 
level The tests were earned out, using foui normallj hearing 
subjects It appeared that the amount of per-stimulatory 
adaptation was individually diffeient, but generally about 30 
db at 80 db sensation level (see Figs 3-5) 

In hard-of-hearing subjects, and also in some noimal ears, 
another proceduie w&s used The subject, wms gi\en a con¬ 
tinuous tone of 70 db above noimal threshold in both ears, and 
he was instructed to control the attenuator of one (better) 
ear to maintain a loudness balance between the ears 

Hood mentioned that in 25 cases of Mefiiere’s disease, 20 
showed abnormal fatigability in the diseased ear, which mani¬ 
fested as a deciease in the level of the balancing tone bv 10 
to 50 db In conductively deaf persons, and in normals, the 
balance tracing pursued a steady course without fatigue dur¬ 
ing the thiee minutes of the test 

The t%vo different techniques of measuring per-stiniulatorj 
adaptation beai an important implication If a fatiguing tone 
IS lesponsible foi about 30 db loudness le\el loss m the normal 
eai when the comparison is made with an -inicrmptcd bal¬ 
ancing tone, then -si hen both the fatiguing and the balancing 
tone are conhmmis, the loudness level loss will still be present 
without an-vthing present to indicate this on the self-recording 
audiogram 

If, in a lecruiting eai, tins latter U-pe of adaptation tost 
gives a reduction of saj *10 db, we should be able to measure 
a considerabh larger loss in loudness le\el with an inten iiptcd 
balancing tone The validity of this implication w as not tested 
by Hood 

Hood’s experiments suggest that after the first three min¬ 
utes’ stimulation there is no noticeable change in the loudness 
sensation, but a discharge at a steadi rate w ill follow, tins 
finding IS also supported bv the action potential measurements 
of Derbvslure and Davis* in the auditoiw none of a cat t an 
Dishoeck’s citation of van Cool's work,* on the other hand, 
shows that the loudness adaptation mar not be complete until 
after six to eight minutes' stimulation 
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TESTING PROCEDURE AND APPARATUS 

Air and bone conduction audlo^rnm were measured m the 
usual manner In these teats both ears uere covered with air 
conduction receivers, and mashing with a thermal noise was 
employed according to the principles described earlier “ The 
source for pure tones was a Peters SP0 Z audiometer with 
PDR 10 earphones, which was calibrated In terms of the 
sound presure level at 60 db reading and relative to a fixed 
input of 01 volts at various frequenaes The values relative 
to the zero level of the audiometer are presented in Table 1 

TABLE L 

BOUND PHESaURB LEVELS OP THE PETERS BPD-S AUDIOMETER 
AT 0-DB HEARING LOSS (DB ABOV E 0 OOOS MICRIOBAB) 

Premency _liB SBO 500 1000 iOOO HOOO 8000 

~56 43 36 vi li 16 is 


Recruitment testing was done by applying tones of 1 6 
seconds’ duration w ith an interval of 0 6 seconds alternately 
to the ears according to the principles of Fowler’s balance 
test If this were not possible Reger’s monaural test was 
used 

Speech reception thresholds were measuiTd with the Fin¬ 
nish Test List No HI, containmg easier words of trochee 
type, recorded one by one by decreasing the intensity manu¬ 
ally 5 db after five successive words until the subject did 
not bear a single word correctly Speech diBcrirmnation was 
measured uith Test Lists I or n containing more diffic,u)t 
tr^ee type words using 80 words for each ear The inten¬ 
se for discrimination was kept, as far as possible 40 db 
above the SRT ■' 


At the beginning of these studies the apparatus for meas- 
stimulatory adaptation was quite simple The two 
headband were fed separately by two audio- 
ences^n^ Ampllvox M 60 ’The differ- 

meter P between these two and the testing audio¬ 

meter Peters SPD 2 were taken into account 
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A continuous tone ^^as given into the test ear and a bal¬ 
ance was obtained for manually interi upted test tones, about 
t\vo seconds long, in the balancing eai This balance vas 
obtained light at the beginning of a thiee minutes’ fatigue 
peiiod and then aftei one, tv\'o and three minutes’ stimu¬ 
lation 


Foi about one-thiid of the haid-of-hearing subjects a 
Bekesy type self-iecording audiometer was available This 
audiometer has Uvo sepai’ate channels in ordinary use One 
for the tones and another for the masking noise In the 
first channel the tone is contioiled automaticalU in 1 db 
steps over an intensity range of 140 db at a rate of 2 3 dli 
pel second as the subject piesses a button In the second 
channel the stimulus can be conti oiled manualh bj the op- 
ex atoi m 5 db steps These two channels can also be fed b\ 
a sepaiate sound souice, and the intensity controlled before 
the attenuatois with a Pegel voltmeter 


Foi testing pei -stimulatory adaptation, a Peters SPD-2 au¬ 
diometer was used to feed both channels simultaneoush w itli 
a puie tone that could be controlled in both earphones as 
described above A block diagram of the apparatus is show n 
m Fig 1 



Vlir 1 niock dlaernm to llluftrntt thi nrruiif,<Tn<-iit of .aulpm'-nt for 

toiio^fs Itd^throupli uVonti-Uor It wh<rc It I- controllftl monuall} In 5'1>> 
i?. os L th. ono?ntor th, bnlan^ tonr 1 h Id through "A 

w hero ft Is controlltd iiUtoinatlcall> In t db Kicps bv ilio snbj 


'Tlie technique described for the simpler apparatus was 
used, the sole difference being that the balancing tone was 
kept contimtoui for 15 seconds, and the w ntiiig apparatus 
lecorded its e\cursions automaticalij during this loudncc-; 
match In a few cases the tones in both eais were kept con- 
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tinuoua during the entire testing period, and a continuous 
tracing frojn the balancing ear naa obtained 


DIFPlCDLTIES IN THE DETERMINATION 
OF LOUDNESS ADAPTATION 

A proper loudness balance test is made by comparing two 
tones of equal duration presented nltemstely at a short inter¬ 
val to both ears On the other hand, many audiometers are 
equipped with a loudness balance control where the same tone 
is delivered simultaneously to botli ears, and an attenuator 
allows a reduction in the intensity of the tone in one ear¬ 
phone A position for tJie attenuator that the subiect feels 
corresponds to a sensation of equality between the ears is 
sought. 


The difficulties in this type of loudness balance test were 
pointed out successfully by Hirsh ‘ When a tone is simultane- 
ousl> heard in both earphones, the loudness comparison is 
rendered uncertain because the tones have an unitarj locali¬ 
sation, usually at the center of the head In a sense, one is 
substituting a judgment of central localization for a loudness 
balance judgment Tliere will probably be some differences 
between the various frequencies, the judgment ought to be 
easier m the high tones because the differences in intensity 
are more Important for localization at these frequencies, 
whereas for low tones the difference in the time of aiTival (or 
phase) is more important’" 


The measurement of per-stmiulatory adaptation must be 
made m the same fashion, A continuous tone is introduced 
into the test ear and either manually or automatically with a 
recording apparatus a balancing tone is brought for a short 
tune into the control car The fatiguing tone m the test ear 
cannot be discontinued without seriously interrupting the ex 
periment, and therefore the teat loses in accuracy as com¬ 
pared ivith binaural alternate balance. 


A preliminary experiment, therefore was performed on nor- 
Mlly hearing persons to teat the magmtude of the variations 
n Intensity for tones judged equal in loudness A tone of 
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2000, 1000 and 500 cps m the order mentioned, to avoid over- 
apping fatigue,” and the subject was instructed to maintain 
equal loudness m the ears 


The recording of the vai lability of the tone intensity in the 
balancing ear ivas made automatically with a Bdkesj-tj'pe au¬ 
diometer during a one-minute test period at each frequencj 
The width of the excursions did not differ appreciabK at the 
four frequencies In a few instances it w'as about 15 db, but 
generally it seemed that a width of 10 db was a fair aieraire 
(see Fig 2) 


dB 

60 

70 

eo 

90 

100 



500 



.n’Pj 

<<000 


1 ~\~m I 


Fig* 2 Slmultnneou^ bilateral loudiirsv bnlnaco test Uurlrifr a contlnu 
OU8 stimulation of 1 minute at <?fl dh sensation Jerol The ■aidth of the 
excursions expresses tiie inCensItj rnnpi that Is ncotled to make the haf 
nnclne* tone in one ear to sound alternattU softer and louder than the 
db 8tend\ tone Jn the other ear 


Subjectively, liowevei, judgment was mostH felt to be 
easiest at 4000 cps wheie the tones could be heard separatch 
in the ears The moie the frequencj was lowered, the more 
cential was the localization, and the tone seemed to sliift, not 
in the ears but in oi above the head 

For an aveiage listenei, therefore the accuraci of a simul¬ 
taneous bilateral loudness balance test seems to be around 
±5 db and definitelv less than dr 10 db When this is applied 
to a test for pei-stimulator\ adaptation, there should be an 
equal distribution of the \alues around the initial balance 
tiacing, providing no adaptation occurs In the case of a loud¬ 
ness loss due to adaptation, the subsequent tracings should 
be lower than the initial balance laluo A loss of 10 db or 
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more would be mdicative of a real loudness change and not 
due to an experimental error 

PER STIMULATORY ADAPTATION IN NORMAL EARS 

At the beginning of this work Hood's* figures for the 
amount of auditory adaptation were taken as a reference, and 
then proceeded directly to testing hard-of hearing patients 
It soon appeared, however, that the amount of adaptation 
obtained in deaf subjects differed so much from Hood’s fig¬ 
ures that a validation work on normal material seemed also 
necessary This was done entirely with the Bfledsy audiome¬ 
ter The subject himself controlled the intensity in the bal¬ 
ancing ear, and the recording was made automatically 



dlft«rent types of behaTlor In per •tlmulatory »dmpl*tIon 
Tv l«Tel In the left ndaplatton amount* to *6 db 

. ?'***v.® minute#, mmalntnff thereafter unohanced for another 
there U practically no aduptatton durln* the 7 
tracing la made dnrlor a 16 aecond balancing period 
ana the mterral between aucceedlos trai^nga la 1 minute 


All teat persona had some experience In threshold testing, 
and their air conduction curves measured on different days 
showed little variation. Two sensation levels, 60 and 80 db 
(see Figs 3, 4) were used The subject was first given a 
tone at 60 db level to both ears and he was requested to mam- 
tom a balance between tlie ears After 16 seconds the tone in 
toe balancing ear was discontinued, and the tone in the test 
tor was kept continuous for some minutes After each minute 
0 seconds balancing period was introduced, which re- 
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^ Two dtrCorcnt t>pes of behaMor In pcr-8tImulator> nUaptallon 
tost nt so (lb aenantioti level In the loft. ndnDtutlon nmounts lo Jo <lli 
In the r^ht there Is no adaptation loss at all dnrlnp 3 minute testlnp 
period The post atimulatorv threshold Imcinpr does not reach normal 
le^pI durlnp 2 minute rccostrj period nt the rlpht the ri.co\er> to nor 
mal ^alues Is rapid 


corded aumaticalb' the development of per-stimulaton adap¬ 
tation For each subject, only one sensation level at 4000, 
2000, 1000 and 500 cps was used dunng one da> to make sure 
that theie was no remaining adaptation from pie\nous tests 


TABLE n 


ADAPTATION LOSS IN NORMAL EARS AFTER CONTINX’OUS 
STIMULATION OF 4 MINUTES AT CO DR AND 
3 MINUTES AT SO DB SENSATION LENTO. 


Frequeno 

Sensation 
Lev cl 

AvcroKc 
Intcnsltj 
Lev cl 

Monn of 
Adnptntlon 
Loss 

Standard 
Dev Intlon 

"vumbrr 

of 

SubJ.rU 

500 

60 

7S 

S 4 

07 

9 


SO 

9S 

48 

84 

12 

1000 

60 

74 

S6 

6 1 

15 


SO 

S4 

2 2 

64 

12 

2000 - 

60 

73 

4 7 

53 

9 

jnnn 

SO 

60 

03 

75 

4 S 

56 

75 

6.2 

12 

9 

12 


SO 

9=; 

39 

9A 


The results for normal subjects are presented m Table II 
and giaphicalh in Fig 5 It is apparent first, that the 
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individual reaults vaned within rather wde liml 
showed considerable adaptation of the o/der of 20 db, m 
others there was no loudness loss at all and the balandnff to 
showed vanations of the order of ±6 db around the value 
of initial balance. This is quite in accordance with the as 
sumption made earlier for cases, m which no per stimulatory 
loudness loss develops Second, it can be seen that the 
ures for the two different sensation levels are essentially the 
same, mz the loudness level loss does not increase ivltli in- 
creasing intensity 



t 2 3 4 S 6 / 2 J 12 3 4 12 3 

TltJE mil 


Fiff S Adaptation low ai a function of ■•naatlon ioToI V Oool b flffurea 
are drawn from ran Dlahofck 8 wh«r« the term loudnei* In db" 

U Interpreted as to mean sensation level Hood curves are reproduced 
from Fur 16 There Is a substnntlal difference between Hoods and the 
two other ntudles at lower sensation levels daring a 8 minute stimulation. 

It must be pointed out that these figures cannot be con 
sidered sufficient for a detailed study of per stimulatory adap 
tation in normal ears For that the material is too limited, and 
the range of different sensation levels is not adequately cov¬ 
ered but for the purpose of this paper they are representa¬ 
tive of normal values as compared with v^ues for hard-of- 
heanng ears at the same levels 

Large individual variations in per-stimnlatory adaptation 
were also observed by Hood, who reported a difference id" 
26 db between two subjects at 100 db sensation lev eh 
of the four ears studied by him the loss in the loudnesr > r- 
at 80 db sensation level was between 20 and 30 db ^ 
2000 cps tones It is probable that a larger sample o' 
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disclosed subjects with a minimal loudness 

The standard de\nation m each group (see Table II) shows 
quite laige values, w^hich suggest that a loudness level loss 
of the order of 30 db (more than 3 SD’s) is indicative of a 
really abnormal sensitivity to continued stimulation 


PER-STIMULATORY ADAPTATION IN DEAF SUBJECTS 

The patients studied for pei-stimulatory adaptation were 
divided into clinical groups on the basis of the criteria com¬ 
monly used The conductive group includes unilateral cases 
of chionic middle eai disease wuth good bone conduction and 
wuthout recruitment, and also some otosclerotic ears The sec¬ 
ond group, that of peiceptive deafness with recruitment, in¬ 
cludes patients wuth Mdniere’s disease, cochleai degeneration 
or acoustic trauma All of them show ed lowered bone conduc¬ 
tion and complete recruitment m Fowler’s test The cases of 
equally low' air and bone conduction wuthout recruitment and 
without anv signs of middle ear involvement'* w ere included 
m the thud, perceptive non-reciuiting gioup The results of 
speech discrimination w'ere not used as diagnostic criteria in 
this study 


The conductive group compiised 18 ears In these cases 
a fatiguing intensity of 80 or 100 db above normal tlucshold 
wms used to stimulate the impaired ear foi three minutes The 
sensation level, howevei, could not always be raised to the 
80 db level because the conductne component reduced the 
intensity in the inner ear 


In the lecruiting perceptive group 51 ears were tested, 
mostly at a sensation level of 80 db above normal threshold 
In moie severe cases a 100 db level was also used (four ears) 
Because of the positive recruitment phenomenon the loudness 
level in these ears should be comparable to normal or ncarlv 

noiTnal cases 


The peiceptive non-reciuiting group consists of onlv nine 
cases, mostly tested at a sensation level of 80 db, ^metimcs 
100 db above noimal threshold The loudness level in these 
eai-s should be comparable to those in the conductive group 
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The loudness level loss due to per stimulatory adaptation 
is presented summanied in Table HI One can see that the 
loss in the conductive and non recruiting perceptive group is 
of the same magnitude, and does not differ appreciably from 
the normal values in Table II In the perceptive recruiting 
group, however, there are some ears, in which the loudness 
loss due to adaptation is definitely larger than could be ex¬ 
pected, although the change in many cases is comparable to 
that of normal 


TABLE m 


MAONITUDB OP ADAPTATION LOSS AND ITS OCCURRENCE IN 
VARIOUS GROUPS OP DEAFNESS 




AdftDtatlon Lou In db 

Total 

HMtin^ Lots 

6 0 

8 10 

18 

0 ae 30 38 40 48 

of Casot 

ConductiTe 

6 

4 6 

2 

1 

IS 

RecnilUng 

1 11 

11 13 

5 

2 18 111 

51 

Non rocrolUng 
Nerre Qroop_ 

1 

8 4 


1 

B 


It was pointed out earlier that in Finnish speech teats a 
lowered discrimination score is usually associated with cases 
of recruiting perceptive deafness showing a threshold loss of 
40 db or more Table IV is presented to illustrate the relation 
between low discrimination score and adaptation loudness 
loss. It includes all cases of poor speech intelligibility with 
detailed audiograms between 600 to 4000 cps It can be seen 
that among these 11 cases there are four with 80 db or more 
loudness level, in the remaining seven cases stimula¬ 
tion for three minutes did not cause abnormal change in the 
loudness levels 


^ 30 db or more loss 

in the loudness level include two m which the threshold loss 

In!* ^ 36 db loudness level 

ttireshold was 60 db below normal but 
e omer frequencies showed a loss only around 20 db in the 
^h range Speech intelligibility was normal in aU these 
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In the conductive and m tlic non recruiting perceptive 
groups speech intelUgibility was normal in aU cases 

Two cases only were tested with a continuous tone in both 
ears during the whole testing penod These cases showed 
about 6 db loudness adaptabon m the previous test with in¬ 
terrupted test tone in the balancing ear The tracing ob¬ 
tained during continuous stunulataon in these recruiting ears 
showed essenbally the same result, although the patients com 
plained that judgment was more difficult. 


dB 

sol 

so 

♦ol 

sol 

sol 

70 

so 


6000 Hi 


KM 


1 J 3 < 

Time min -I 

■1 1 11U 


— - 1 - 


nif 6 A conttnuouB thtMhoia traolnc 1009 cpB darlnff 4 minute te*t 
Ins period. The tlirwtioia in lowered by «bout lO db and the width ot the 
exchreioDi reraalne the aarae or la aomewhat deduced 


In four cases a contanuous threshold tracing was recorded 
during a four minute period at a frequency showing posihve 
recruitment The tracing had an even course In one ear one 
showed deterioration of threshold by 6 db and two a further 
loss of 10 db (see Fig 6) No increase m the width of the 
excursions was noted In the case with 10 db loss on the con¬ 
trary, the threshold vanabiJity decreased clearly Tills is in 
opposibon to the view held by Dix and Hood." Studies of this 
question are to be continued with a greater number of subjects 

DISCUSSION 

The figures for per stimulatory adaptation m normal sub- 
that the development of adaptation is not re- 
f cr,^ intensity level, as far as the two sensation levels 
or 60 and 80 db are concerned This finding is in accordance 
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^v^^th van C^ol’s< results, but differs from the opinion of Hood, 
who reprds the increasing intensity level as an important 
paiametei for an inci eased per-stimulatoiy adaptation 

Hood feels that, contrary to post-stimulatorj' fatigue, there 
IS no critical intensity for an abnormally large increase in 
pel-stimulatory adaptation Van Cool’s lesults, on the other 
hand, suggest that there is a traumatizing mtensih' after 
which the per-stimulatoiy adaptation increases dispropor¬ 
tionately to previous levels This level probably is higher than 
the 90 db sensation level, although no precise intensity scale 
can be found in the text cited by van Dishoeck 

At 80 db sensation level a 10 db adaptation loss noiild 
mean a loudness loss fiom 25 to 12 sones, and a 20 db de¬ 
crease coi-respondingly to 6 sones This vould alreadj be a 
tn'o- or fourfold deciease m loudness One would suspect that 
normal adaptation could haidly be responsible foi moie loss 
than this 

It was pointed out eailiei that, accoiding to Hood’s results, 
theie should be quite large adaptation changes He considers 
that a loss of about 30 db is obtained in nomal eais mth 
an inteniipted balancing tone at 80 db sensation leiel In 
hard-of-heanng cases a loss in loudness level of 10 to 50 db 
was demonsti-ated with a continuous balancing tone 

This latter technique does not take into acount the adapta¬ 
tion winch, logically, is bound to occui in the continuoush 
stimulated balancing eai Pioviding the losses m the loudness 
levels are simply additive, adaptation values betv oen 40 and 
80 db ought to be obtained ^Mth an internipted balancing tone, 
because no interfeimg adaptation nould develop in the bal¬ 
ancing eai Tins amount of loss would moan that m man> 
cases the tone would almost vanish fiom the tested ear during 
a tluee minute fatiguing period 

The technique with an intennipted balancing tone in the 
good eai did not reveal adaptation losses greater than 45 db 
m tins senes On the basis of the standard deviation in TJ- 
ble III one is inclined to consider adaptation losses of *50 db 
oi more abnormally large These occuiTod onlv in the group 
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of recruiting perceptive deafness, totalling 7 or 14 per cent 
In only one case did the patient feel that the teat tone nearly 
vanished from her ear during the three minute fatiguing 
period 

The findings reported by Hood,* Hallpike and Hood,' and 
Dix and Hood* are confirmed in a way The results differ con¬ 
siderably, honever, in the magnitude of the adaptation as 
vfell as in the percentage of recruiting aubjects in whom tlvis 
phenomenon was found It seems that the role of the loudness 
level loss has hitherto been overestimated, and that conclu¬ 
sions have been drawn somewhat prematurely, however, when 
there is an abnormally large loss in loudness level it seems 
to be associated with recruiting perceptive deafness 


Speech discnmination and abnormally large loudness adap¬ 
tation do not seem to be related Poor speech intelligibility 
can be found in cases of perfectly normal adaptation loss 
This IS understandable when we think of the very short time 
needed for one word to be "on ” Although the patients do 
not repeat the words correctly, they often spontaneously re¬ 
mark ttat they are quite loud, furthermore, the Finnish rec¬ 
ords do not contain any introductory phrases, but the words 
follow each other at intervals of five seconds The recovery 
penod for short time fatigue should, therefore, also be suffi¬ 
ciently long 


It seems that the decrease in loudness for speech sounds 
does not by any means explam poor intelligibility Nor is the 
temporary fatiguing effect of loud vowels upon weaker con¬ 
sonants supported by a comparison between Finnish and 
American teat material In Finnish words, the role of the 
vowels is clearly more important than in the PB words, yet 
the former are more easily understood 


LicUider and Pollack’s studies* with chpped speech waves, 
^ when reduced to paraUel straight ilnes, resulted in a 
^ articulation score. This has cast considerable doubt on 
the theories of disturbed loudness values at various frequen 
^es as the sole cause of poor speech mtelligiblUty, however, 
t me clipper was preceded by a low-pass filter (mtegrator), 
ppresaing the spectrum 6 db per octave, a large discrimina 
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tion loss followed This situation might be comparable m a 
way to the effect of the recruitment phenomenon when there 
IS, in addition to general distortion, a high pieponderhnce of 
loud vowels, whereas the consonants may lemam dispropor¬ 
tionately weak neai the auditoiy thieshold 


SUMMARY 

A short leview of papeis on per-stimulatoiy adaptation is 
given, and some factors affecting binaural simultaneous loud¬ 
ness balance judgment are pointed out Results are leported 
in a group of normal subjects, in which the adaptation loss 
was measured at 60 and 80 db sensation level at 4000, 2000, 
1000 and 500 cps The loudness level loss, measured aftei 
three minutes continuous stimulation, v as on an average less 
than 10 db 

In 18 cases of conductive deafness and in nine ears vith 
non-recniiting peiceptive deafness, the adaptation loss vas 
comparable to normal values In recruiting perceptive deaf¬ 
ness (51 ears) an abnormally large adaptation loss (30 db or 
more) was found in 14 per cent It is concluded that abnormal 
loudness adaptation is not related to poor speech disci imina- 
tion, and its occurrence is not so fiequent as assumed 
earlier llHien it does occur it seems, however, to be asso¬ 
ciated with recruiting perceptive deafness 
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DIAGNOSIS AND TREATMENT OF PAROTID CALCULI 

James R Blair, m D , 

Denvei, Colo 


Paiotid calculi aie uncommon, occuinng: moic often in men 
than m women, and raielv attaining the size of calculi found 
in Whailon s duct In conti ast to the latter they are not often 
palpable 


Due to local tissue leaction and to ovei lying stiuctuies, 
parotid stones aie as a lule difficult to visualize b\ oidinaiT 
X-iay technique Uric acid stones, too, since thei aie not ladi- 
opaque, pose a singulai diagnostic pioblem which can be 
solved only by sialogiapliy 

Paiotid calculi most often lodge in the masseteiic poilion 
of Stenson’s duct, at oi neai the junction of the main and 
accessoiy ducts This foituitous ciicumstance makes some of 
these calculi amenable to conseiwative tieatment, b\ extinc¬ 
tion 01 lithotiite, thus obviating the unsightly seal resulting 
fiom extenial suigeiy 


Tlie histoiy of pai-otid calculi is chai actoi istic Intel niittent, 
painful pre-auiiculai swelling aggiaiated b\ highlj seasoned 
foods and lelieved b\ a gush of foul, puiulent oi inspissated 
saliva, IS pathognomonic of ball-vahc parotid duct obstnicUon 


In conti ast to infectious pai otitis, the glandulat swelling 
fiom the stone is not alwa\s sNunmetiical, in fact, onlj certain 
portions of the gland, especia]l\ the accessoiw lobe, ma\ be 
enlaiged, thus giving use to the diagnosis of tumoi formation 
Added e^udence mav sometimes be gained bj piobing the 
duct 


Sialogiaph^ has pi oven to be a valuable aid in Msuahzing 
and localizing non-opaque uric acid stones In addition, sial- 
ogiaphv demonstiates accurateh the amount of damage which 
inevitabh results to the gland paienchima from back pres- 
sme 


nlUorttNoti Thl» 
publication Jul\ J ia>, 


rfciKed In Ijir'npox f>P< OltUf ani) t i,fpl-<l O'r 
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The conservative treatment of parotid calculi by direct 
intraoral extraction, oi by lithotnte, is not mentioned in the 
literature This method has been successfullj employed on 
a numbei of occasions If the stone is located in the intiTioral 
portion of the duct or even m the anterior portion of the 
masseter segment, the problem of removal is comparatively 
simple The duct is first widely dilated b> means of No 6 
ureteral catheters left tn situ for several ueelcs With a small 
Hartman forceps tlie stone can then be directly extracted, or, 
if necessary crushed and extracted piecemeal 

Radical tiaatment consists of exposing Stenson’s duct by a 
homontal incision to guard against injury to the nerve After 
extracting the stone the duct is repaired by fine silk sutures, 
and a catheter is left in situ foi as long a time as seems feas 
ible By passing the end of the catlieter through the eye of a 
medium sized skin dip and anchoring this to the buccal mucosa 
it causes no discomfort 


CASE REPORTS 

elderly woman with a lone history o£ bilateral 
iniemmenl swelllnea o( the patotld Eiamlnaiton ahowa a tree Row ol 
pua irom both parotid ducts Patient reluaed Buntery 

riK. 1 Fic _ 



Fla 1 miowliiK else ami location o( parotid .tone, 

1' Sl.losrnn, sho, Ipr a.structton of Klsnd parenebym. 
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Cast i J P 28jearold female Intermittent painful right parotid 
swelling for 2 >ear8 Recurrent bouts of Infection controlled b\ anil 
blotlcs \rajs failed to show stone Uric acid stone \isunllzcd b\ slalo- 
gram 



FIv: " Slaloi-rnm of uric ai-ltl Klone 


Treatment Duct dilated br means 
intraoralU with Hartman forceps 


of catheters and stone 


moved 



Bum PIAONOSIS . theatment of paeo™ CAunn. 


CO.. 1 Male 61 year. o( «e Hl.tory of painful parotid .welling on 
the right for MTer.1 yearn. 



Flff 4. X ray »howInic catheter In eltu 


Treatment Stone removed by eiteniftl IncUlcra. 





852 BLAIR DIAGNOSIS S. TREATMENT OP PAROTID CALCULI 


Case 3Gjearold male, whose complaint was a continuous dlscliarse 
of saliaa from a wound in the right cheek, which followed an operation 
for ‘‘tumor’ seteral weeks previous Examination shows a vortical scar 
in the center of which is an evident sallvnrj fistula 



ing catheter Healing by first intention 


Comment Pathological report of 
Normal Parotid” 


tumor” orlclnalb removed was 



BLAIR DUGN0SI8 A 


treatment of parotid calculi 


Oaic 5 SS-Tear-oW male History of Intermittent 
the left parotid lor tH e years. Operation at nnsle of the Jaw for 
fire yeaia prevlona. Second operation on dart two years ago which 
failed to reveal atone. 



thelnnctlon of the main anc 
Inserted *”3 stenoUo portion of duct ciclsed 


accessory 

Catheter 


854 BLAIK DIAGNOSIS &. TREATMENT OF PAROTID CALCDLI 


CONCLUSIONS 

Paiotid calculi are difficult to visualize by ordinarj’ X-ra> 
technique 

Uiic acid calculi may readily be visualized by sialography 

Paiotid calculi may simulate tumors, especially vith en¬ 
largement of the accessory^ lobe “when the stone is located at 
the junction of the mam and accessory ducts 

Calculi situated in the mtraoral or anterioi portion of the 
massetei segment may sometimes be removed mtraorallj 
aftei wide dilatation of the duct by means of catheters 

Catheters can be worn indefinitely, if fixed to the buccal 
mucosa by means of shin dips 

227 Sixteenth Street 



MEDICAL NE|WS 

Summit-, New Jersey, Sept. 8—MEDICAL NEWS, the first 
newspaper exclusively for the medical profession, will begin 
publication on September 12, it was announced today by T F 
Davies Haines, president of CIBA Pharmaceuhcal Products 
Inc. of Summit, New Jersey CIBA ivill distribute the eight- 
page tabloid size newspaper free of charge to physicians every 
other week. 

PubUshed for CIBA by Medical News Inc., the new publi¬ 
cation will provide the busy physician with brief and authori 
tative news and feature articles on current medical develop¬ 
ments here and abroad The editorial content of tlie news 
paper will be determined independently of CIBA’S interest 
as a pharraaceubcal manufacturer 

Blake Cabot will serve as execubve editor of MEDICAL 
NEWS A graduate of Harvard University, Mr Cabot is the 
author of The Motion of the Heart, a book on cardiovascular 
research. He was previously director of publicabons for the 
Greater New York Fund and has performed public relations 
work for the American Heart AssociaUon During the past 16 
years, Mr Cabot has written many articles on medical re¬ 
search and public health 

"Reports from speaal correspondents in the United States 
Europe, Labn America and Asia will appear regularly in 
MEDICAL NEWS," states Mr Cabot "These repoits,” he 
adds “will cover clinical Medicine research medical educa- 
hon public health, medical economics and legislation directly 
affechng the physician " 

Accounts of major medical and scienbfic meebngs, now 
published under the title of CIBA REPORTS, will be mcorpor 
ated into MEDICAL NEWS Other regular features will in¬ 
clude a European news letter a review of recently published 
books on medicine and health, profiles of outstanding phy¬ 
sicians and medical scienbsts news from medical institutions 
and medical economics 

MEDICAL NEWS is the latest service provided by CIBA 
for the medical profession The CIBA CLINICAL SYM- 

OSIA a magazine containing original scientific papers by 
leadmg medical professors and praebtioners with illustrations 
By the well known medical arbst, Frank Netter, M D is also 
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distnbuted flee of chaige to practicing phjsicians in the 
United States The CIBA Collection of Medical llhtstiationi, 
published m three volumes, has been made available to pln- 
sicians at cost CIBA is also sponsoring a half-houi docu- 
mentaiy television piogram, “Medical Horizons,” which will 
be piesented for 26 weeks on the ABC-TV network beginning 
Septembei 12 


II INTERNATIONAL CONGRESS ON ALLERGOLOGY 

The II International Congress on Alleigolog\' will be held 
in Rio de Janeiio, Novembei 6-13, 1955 The most outstand¬ 
ing authorities on the niattei w ill be present at this meeting, 
with a view to submitting and considenng the follownng of¬ 
ficial subjects Histamin and Mechanism of the Allcrgological 
Reactions—(histamin, its metabolism and its idle on the 
alleigologj% histamin leleaseis Diug Alleigologj’, including 
the antibiotics) Immunology and Allergologj' (chemical com¬ 
positions of the antigenes and antibodies, immunological 
quantitative technics applied to allergologj') Asthma (plnsio- 
pathologj, death thiough astlima, climatic asthma) Dcimato- 
logical Alleigolog}' (including industiial and contact derma¬ 
titis) Alleigologj'' and Venminosis Alleigologv and Lopios\ 
Alleigologj" and Tubeiculosis Alleigologj and Hoi monos 

Pi 101 to the opening of the Congress, on November 3-5, an 
international and intensive couise on alleigologj' will be held, 
in which about thiitj' famous scientists will participate The 
Congiessists, bj addiessing themselves to tlie Congress Secie- 
taij'-Geneial, wnll be consideied as legisteied in this course 
All othei inteiested pai-ties (physicians oi medical students) 
aie lequested to register then names, in due time, at the 
Geneial Secietaiiat 

Registiation fees US ?15 00 Accompaniers US $6 00 
each 

Foi furthei mfonnation and legistration, please apph to 

Secietaiia Geial do 

II CONGRESSO INTERNACIONAL DE ALERGIA 
Avenida Rio Branco 277, 7<' andai—giupo 705 
Rio de Janeiro - Biasil 
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COtreSE IN RECONSTRUCTIVE SURGERY OF THE 
NASAL SEPTUM AND EXTERNAL PYRAMID 

Under the joint sponsorahip of the Departments of Oto- 
Laryngology of the L S U School of Medicine and Tulane 
School of Medicine a course in Reconstructive Surgery of the 
Nasal Septum and External Pyramid will be presented in New 
Orleans March 10 17 (inclusive), 1956 

The course ivill be gi\ en writh the cooperation of the Ameri¬ 
can Rhmologic Society and under the direction of Dr Maurice 
H Cottle 

The assisting guest faculty will include the follownng Drs 
Walter J Aageson, Fred W Beck, Max Bomstein, James 
Chessen, George G Fischer, Irwrin E Gaynon, Harvey C 
Gunderson, Richard B Hadley, Robert Hansen, Kenneth H 
Hinderer, John A Kirschner, Walter E Loch, Roland M 
Lonng, Joseph Ogura, Charles J Pueiillo, Ivan W Philpott, 
Ralph H Riggs Pinclmey M' Snelling Carl B Sputh, Jr, and 
Russell I Williams 

Applicants must be dipiomates of the American Boaid of 
Oto-Laryngoiog> Class limited Apply to Dr Clifford G 
Gmlee,Jr Director of Graduate Medicine School of Medicine, 
Tulane University, 1430 Tulane Avenue, New Orleans 12, 
Louisiana 


BRONCHOESOPHAGOLOGY COURSE 

The next Bronchoesophagology Course to he given by the Uni 
Illinois College of Medicine is scheduled for the period 
ctoW 24 to Novemher B, 1955, under the direction of Dr Paul 
it- Holinger 


registrants will please wnte directly to the Depart 

S 0* Ilhuois College of Medicine, 

1853 West Polk Street, Chicago 12 Illinois. 
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NATIONAL SOCIETY MEETINGS 

Schedule of Meetmgs for 1956 

Eastern Section, to be held at the Statler Hotel, Boston, Mass, 
January 18 

Middle Section, to be held at the Netherlands Plaza, Cincin¬ 
nati, Ohio, Januarj'- 16 

Western Section, to be held at the Countv Medical Society 
Bldg, San Francisco, Calif, January 21 

Southern Section, to be held at the Shamrock, Houston, Texas, 
Januaiy 27-28 

American Boaid of Otolaryngology, to be held at the Sheraton- 
Mt Royal, Monti eal, Canada, May 6-11 

American Otological Society, Inc, to be held at the Seignion’ 
Club, Montieal, Canada, May 11-12 

American Laryngological Association to be held at the Seig- 
nioi*y Club, Montreal, Canada, May 13-14 

Ameiican Bxoncho-Esophagological Association, to be held at 
the Sheiaton-Mt Royal, Montieal, Canada, May 15-16, 
(aftenioons) 

The Amexican Larymgological, Rhinological and Otological 
Society, Inc,, will hold its Annual Meeting at the Shera- 
ton-Mt Royal, Montieal, Canada, May 15-16-17 (morn¬ 
ings only) 

Please make early plans to attend the 1956 Spring Meetings 
in Canada Both the Seigniory Club and Montreal present 
most attractive featuies foi vou and your famih More in¬ 
formation about the places will be told to you 

Reservations at the Sheraton-Mt Royal Hotel should be 
made earlv by addressing the Resen'ation Supenusor, 1455 
Peel Stieet, Montreal, P Q, Canada 
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DIRECTORY OF OTOLA.RYNGOLOGIC SOCIETIES 
(SwrtttrieB of tho v«rlou« tocletlei ire roquetled to keep thii 
information up to date) 


AMERICAN OTOLOaiCAL SOCIETY 
Preoldent Dr Wm. J McNally 1B06 Sherbrooke St. West Montreal 

Vlw^fdOTt Dr John R. Undaay 960 E. Both SU n* 

Secretary Tretaiirer Dr Lawrence R. Boles 50 B Ninth Bt, MlnneapoUs 


JUIULL ..fi 

Editor Librarian Dr Henry L. wnUams Mayo CUnlc, Rochester Minn 
HoetJnf Selcnlory Olab Montreal Canada, May lilt 19B6 


AMERICAN LARYNQOLOQICAU ASSOCIATION 
President Bernard J McMahon, gtSO Forsyth Blvd Clayton 24 Mo 
First Vice-President Robert U Goodale 230 Dartmouth St Boston 
Mass 

Second Vice-President Panl H Hollnger 700 North Michigan 
Chicago 11 ^ 

Becretary Harry P ScheneV. 226 South 19th Bt Phnadeipbla 2 Pa 
Treastiror Fred W Nixon 1027 Rose Building CloTeland Ohio 
Lfbrarttn Historian and Editor Edwin N Broyles 1100 North Charles 
St, Baltimore Md 

Meeting Moont Royal Hotel. Montreal Canada May 1956 


AMERICAN LARYNQOLOQICAL, RHINOLOQICAU AND OTOLOQICAL 
SOCIETY, INC 

President Dr Dean IL Llerle Iowa City Iowa. 

President Elect Dr Percy Ireland Toronto Canada, 

Secretary Dr G. Stewart Nash, 277 Alexander St, Rochester N Y 
Meeting ilcrant Royal Hotel, Montreal, Canada, May 1966 


AMERICAN MEDICAL ASSOCIATION 
SECTION ON LARYNGOLOGY OTOLOGY AND RHINOLOQY 
Chalnnan John R. Lindsay M-D., Chicago lU 
Vlce-Cbalrtoan James V? McLanrin, M D Baton Kongo La. 

Secretary Hugh A. Kuhn MJ) Hammond Ind. 

HepresenUUre to SdenUIlc Exhibit Waller Hech M.D Ban Francisco 
Calif 

SwUon Delegate Gordon Barkness M D Darenport, Iowa. 

Alternate Delegate Dean Llerle. MD.. Iowa City Jowa. 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND 

otolaryngology 

-hlsenion B Rewe. TO EmI 71rt SL, New York SI, N Y 
Beerstuy Dr WlUlun U Benedict, Mtyo Clinic Ilocheoter 

MmUhj Palmer Honee Chloa*o HI, October 9-16 1966 

AMERICAN BRONCHO-E80PHAQOLOQICAL ASSOCIATION 

Scretl^i TW Cnr^B U5 Beat 66th BL, New York 91 N Y 

P Johneon Potney 1119 Rmenhoneo Bquare Phlladel 

Unera'SSS M?™' Montreal Canada. May 16-16 


AMERICAN BOARD OF OTOUARYNQOLOOY 
ne Palmer Houl^ Ohlcaio HI, October 94 1966 
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AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY 

^ Lambert McQannon, 14595 Madison Ave, Lakewood 

Sec’re^ Treasurer Dr Michael H Barone, 468 Delaware Ave. Buffalo 

Meeting Palmer House, Chicago. Ill. October, 1955 

AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 

President Dr Joseph Gilbert, 111 E 61st St, New York N Y 
Vice-President Dr Kenneth Hlnderer, 402 Medical Arts Bldg, Pitts 
burgh. Pa 

Secretan Dr Louis Joel FelL 66 Park A\e, New York 16 N Y 
Treasurer Dr Armand L. Caron, 36 Pleasant St, IVorchoster, Mass 


PAN AMERICAN ASSOCIATION OF OTO RHINO LARYNGOLOGY 
AND BRONCHO ESOPHAGOLOQY 

President Dr J M Tato Azcuenaga 235 Buenos Aires Argentina 
Executive Secretary Dr Chevalier L Jackson, 3401 N Broad St, PhlK 
delphla 40, Pa, U S A. 

Meeting Fifth Pan American Congress of Oto-Rhlno-Laryngology and 
Bronoho-Esophagology 

Time and Place April 8 12, 1966, San Juan, Puerto Rico 
President Dr J H Font Medical Arts Bldg, San Juan, P R 


SIXTH INTERNATIONAL CONGRESS OF OTOLARYNGOLOGY 

President Dr Arthur W Proetz, Beaumont Bldg, SL Louis, Mo 
General Secretary Dr Paul Holinger, TOO No Michigan Ave, Chicago 
(11), ni 

Meeting Statler Hotel, Washington, D C, May 5 10, 1957 


Lell, 


THE PHILADELPHIA LARYNGOLOGICAL SOCIETY 

President Dr William J Hltschler 
Vice President Dr Che\aller L Jackson 
Treasurer Dr John J O'Keefe 
Secretary Dr Joseph P Atkins 

Historian Dr Herman B Cohen a 

Executive Committee Dr Thomas F Furlong, Jr Dr William A 
Dr Harry P Schenck, Dr Benjamin H Shuster, ex-offlclo 

BALTIMORE NOSE AND THROAT SOCIETY 

Chairman Dr Albert Steiner 130S Eutaw PI, Baltimore Md 
Secre™.Treasurer Dr Walter B Loch. 1039 No Calvert SL. BalUmore 

Maryland 

CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 
MMtlng^Flrst Monday of each Month. October through May 
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OTOSCLEROSIS STUDY GROUP 


Pwlldent 

SecreUrT 

UMtine 


Dr Gordon D Hooplo 1100 East GcnMoe BL SjrmcuM N Y 
Dr Lawronce R. Boloa Mod. ArU Bids. MlnnoapoU* 2 Minn 
Palmer House CMcaso nU Oct 9 1965 


CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
and OTOLARYNGOLOGY 


Prealdont Dr O C Otrlch BoUarlllo BL 
PreaiaontEloot Dr PhU R. MeQr»Uj Pwrln ^ 

Bocrotary Trooauror Dr AUrod Q Schnlta, JackaonTlIle ID 


MISSISSIPPI VALLEY MEDICAL SOCIETY 

Pmoldent Dr Arthnr S. Brlatow Princeton Mo 
Socretary Traaanrar Dr Harold BwanDarE Quincy U1 
Aailftant Secretary Treaaurar Dr Jacob E. Relech, SprlntSeld Ill 
Mae tiny 

THE SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA. 

Chairman Dr J L, Levirve 
Vlce-Chalnnan Dr Rnaaell Pnire 
Secretary Dr James J SIcFarlnnd 
TrcMUrer Dr Edward 11 0 Biien. 

Meetings are held the second Tnesdai of September \o\ ember January 
March and May at # 80 PJH 
Uses Army and Nary Club Washington D C 


SOUTHERN MEDICAL ASSOCIATION 
SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY 
Chairman Dr Lyle M. Sellers 8707 Gaston Ave Dellas 10 Texas 
Cbalrtaan Elect Dr P A. Holden Medical Arts BuHdlng Baltimore 1 Md. 
YlcedJhairman Dr Edward W Qrltfey 817 Hermann Prolesalonal Bnlld 
lag Houston 5 Texas 

BwsUry Dr O S FRi-Hugb, 101 East Mariet 8L Charlottesymc Va. 
Meeting Honston, Texas November H to 17 185S 


THE VIRGINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

® ® Fill Hugh camrlottesvllle Va. 

PrMldent raset ^ H. L. Mitchell LeilngtoD Va. 

Marlon K. Hnmphrtes CbarlotteovIUa Va. 
Dr L. B Sheppard 801 Medical Arta Bldg 


Rich 


WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Sewluri'I^.^'‘-5: Wheeling W Va, 

wetary Treasnrer Dr Fredertck C Heel Charleston W Va. 

the Louisiana MISSISSIPPI ophthalmological 

AND OTOLARYNGOLOQICAL SOCIETY 

Vl».'^\a^ Mlsa 

Secretary Dr EdIeT*H'jnn ShreveporL La. 

or eoiey H. gt__ viokaburK. Mlsa 
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north CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY 


President Dr 
Secretary and 


Cecil Swann, Ashevllie, N C 
Treasurer Dr Geo B Ferguson, 


Durham N Car 


SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


President Dr Jewell McLean, Greenville S Car 
\ Ice-President Dr James M Timmons, Columbia, S Car 
Se^retag-Treasurer Dr Roderick Macdonald, 333 East Main St, Rock 


FLORIDA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Chas C Grace. 145 King St, St AugusUne Fla. 
President Elect Dr Jos W Taylor, 706 Franklin St, Tampa, Fla 
Secretary Treasurer Dr Carl S McLemore 1217 Kuhl Ave , Orlando Fla 


THE greater MIAMI EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr Ralph Klrsch 1346 N Bayshore Drive, Miami, Fla. 
Vice-President Dr Garland Johnson Blount Bldg, Fort Lauderdale Fla 
Secretary Dr James H. Mendel, Jr, 7241 Red Road, Miami, Fla 

Meeting Quarterly, at Seven Seas Restaurant, February, May, October, 
and December 


DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Oscar Marchman, Jr, Dallas, Texas 
Secretary Treasurer Dr Morris F Waldman, Dallas, Texas 


LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Robert A Norene, M D 

Secretary Treasurer Leland R. House M D 

Chairman of Section on Ophthalmology Wendell C In Ine ^ D 

Secretary of Section on Ophthalmology Stephen J Popovich M D 

Chairman of Section on Otolaryngology Herschel If Burston \I D 

Secretary of SecUon on Otolarj-ngologj Ross A Goodcell M u 

Place Los Angeles County Medical ,Vssoclntion Building 1925 Vllshlre 
Boulevard Los Angeles. California. 

Time 6 00 P M first Monday of each month from September to June 
"^‘itlusir^tolaryngology sLtlon 6 00 
month from September to Juno inclusive—Ophthalmology Section 
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PACIFIC COAST 0TO43PHTHALM0L0QICAL SOCIETY 

PiesWent Lester T Jones M 621 Medical Arts Bldg Portland CB) 

Seeretarr TMUUtsr Dr John P Tolan 3119 17th Ave SeatUo (6) Wash 
UmUdc April 15*15 1556 

THE RESEARCH STUDY CLUB OF LOS ANGELES INC 

Hon. CliAlnanii Dr Isaac H. Jones 635 S Westlake Ave., Los Angeles 
6T CtUf 

Chairman Dr Orrie E. Ohrlat, 210 N Central Are Glendale CaUC. 
lYeasurer Dr Norman Jesberg 600 Bo Lucas A^e., Los Angeles 17 Calif 
Otolaryngology Dr Ruisoll U Decker 66 N Madison Ave., Pasadena 
1 CallL 

Ophthalmology Dr Warren A. Wilson 1980 Wllshlro BUd Los An 
geles 67 CallL 

Mid Winter Clinical Convention annually the last two weeks In January 
at Lot Angeles CaUC 

PUGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr CUCtctn R Benson Bremerton, Woah 
President Elect Dr Carl D F Jenaen Beattie Waah, 

SecreUry Dr Willard F Oott 1216 Fourth Ave., BeatUe Wash 


CANADIAN OTOLARYNQOLOQICAL SOCIETY 
80C1ETE CANAD'ENNE D OTOLARYNQOLOGIE 

^tdent Dr G 8 Correll 110 Medical Arts Bldg., Calgary AlU 
SscTeiary Dr 0 Arnold Henrv liO St George 8L Toronto Ontario 
iieetlng Chntean Fronionac Quebec Canada. 


INTERNATIONAL BRONCHOE80PHAGOLOGICAL SOCIETY 


^Idmt ^ Antonio da Costa Qnintn, Uabon PortngaL 

Chorallor L. Jackaon 3101 N Broad St. PhUadolphla 40 

^nrth ^tenuttonal Congresa ol Bnjnchoeaophagology 
rime and Place Buenoi Alrei October 28-29 19BB 


FOURTH LATIN AMERICAN CONGRESS OF 
OTORINOUARINQOLOGIA. 

Preildent Dr Dario 
Secretary 

Meeting Lima, Pern, 1967 


SOCIEDAD NACIONAL DE ClRUQlA 
Bolnaldo da Vllllera 

Dr Pedro Htmindai Oonitlo 
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FIRST CENTRAL AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY 
President Dr Victor M Noubleau San Salvador 

Hector R, Silva. Calle Arce No 84. San Salvn 
dor D1 Salvador Central America 


SOClEDAD CUBANA DE OTO LARINGOLOGIA 
President Dr Relnaldo de Villiers 
Vice President Dr Jorge de Cfirdeuas 
Secretary Dr Pablo Hernandez 


SOClEDAD DE ESTUDIOS CLINICOS DE LA HABANA 
Presldente Dr Prank Canosa Lorenzo 
Vlce-Presldente Dr Julio Sangullj 
Secretarlo Dr Juan Portuondo de Caatro 
Tesorero Dr Luis Ortega Verdes 

MEXICAN ASSOCIATION OF PLASTIC SURGEONS 
President Dr Cesar LaBolde Mexico, D F 
Vice-President Dr M Gonzalez Ulloa, Mexico, D P 
Secretary Dr Juan de Dios Peza Mexico D P 


FEDERACION ARGENTINA, 

DE SOCIEDADES DE OTORRINOLARINGOLOGIA 
Secretarj ot tlie Interior Prof Dr Atilio Vialc del Carrll 
Secretary of Bxterior Dr Aldo G Reniorino 
Secretarj Treasurv Prof Dr Antonio Cnrrascosa 
Pro Secretary of the Interior Prof Dr Carlos P Mcrcandlno 
Pro Secretarj of the Bxterior Prof Dr Jaime A del Sel 
Pro-Secretarv of the Treasurj Dr Jorge Zublzarrcta 


BUENOS AIRES CLUB OTOLARINGOLOGICO 
Presidents Dr K Segre 
Vlce-Presldente Dr A. P Belou 
Secretarlo Dr S A Aranz 
Pro Secretarlo Dr J M Tato 
Tesorero Dr F Games 
Pro-Tesorero Dr J A Bello 


SOClEDAD COLOMBIANA DE OFTALMOLOGIA Y 
OTORRINOLARINGOLOGIA (BOGOTA, COLOMBIA) 

Presidents Dr Alfonso Trlbln P 
Secretarlo Dr Felix E Lozano 
Tesorero Dr Mario Arenas A 


ASOCIACION DE OTORRINOLARINGOLOGIA 
Y BRONCOESOFAGOLOGIA DE GUATEMALA 
Presldente Dr Julio Quevedo, 15 Calle Orlento No 5 
Pirst VJc^PrcsJdent© Dr Hector Cruz 3ji A\enidQ. Sur No 
Second Vice-Presldente Dr Josd Luis Escamilla 6a Calle PonlenIe 

Secretarlo Tesorero Dr Horace Polanco 13 Calle Ponicnto No SD 


SOClEDAD DE OTO RINO LARINGOLOGIA 
COLEGIO MEDICO DE EL SALVADOR SAN SALVADOR, 


President Dr Salvador Mlxco Pinto 
Secretary Dr Daniel Alfredo Alfaro 
Treasurer Dr Antonio Pineda M 


C 


A. 
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80CIEDAD E8PAN0LA DE OTORRINOLARINGOLOQIA 
PrMldento Dr D Adolfo Hlnojar Pons 
Vlce-Pre*Idente Dr D Joae Peroi Mateos 
Seeretarlo Gonenl Dr D Francisco Maraflds 
Tesorero Dr D Ernesto Alonso Ferrer 


SOCIEDAD OTO RINO-LARINQOLOGIA DE L08 
H08PITALES DE MADRID 
Prcildente Dr Don Fernando BellrAn Castillo 
Secretarlo General Dr Don Alfonso \nssallo de Mumbert 
Tesorero Dr Don Rafael Garcia Tapia. 


PORTUGUESE OTORHINOLARYNQOLICAL SOCIETY 
President Dr Albert Lnla de Mendonco 

Secretary Dr Antonio da Costa Quinta, Avonldn do LIberdade 65 1 
Lisbon. 


80C1EDADE PORTUQUE8A DE OTORRINOLARINGOLOQIA 
E DE 

BRONCO E60FAG0L0QIA 
Preildente Dr Alberto Lula de Mendonca 
VIc«-Presldent6 Dr Jaime de Magalhaes 
L Becrstarlo Dr Antonio da Costa Quinta 
1 Secretarto Dr Albano Coolho 
Tesonrelro Dr Jose Antonio de Campos Henrlques 
Voeth Dr Teofllo EstpilveL 

Dr Antonio Cancela de Amorim, 

Bede Avenlda da Uberdade 65 1 Lisboa. 


®0'^EDA0 de OTORRINOLARINGOLOQIA Y 
BR0NC0E80FAQO8COPIA DE CORDOBA 
Presl^U Dr xido Remorino 

Luu E. OU«iu 

Homsro Dtax. 

T? i““ PrtdaJei 

Tot" 0^'do Soiroi Dr Nondlor Ails E. Dr Jorgo Dorenlln 


^h- j DE BARCELONA SPAIN 

Voc»l Dr J M Fomindo 

ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER — 

Librarian Treasurer AmaraL 

Editors for the Leoncio de Souia Queiroi. 

^ P«nldo Bomler Ja olbriri Porto”^ 

aOCIEDAD MEXICAN* DE OTORRINOLARINQOUOQIA 
Ap«rUdo PortAl 2181B 
HononuT Pr..ij . Mexico, D F 

^Idcpt Fleet'’m iaiLeT?r^l“ ^ Fomandei 

Ti^urer D? RuMn Jlmdnei. 

"«Ung Ml, 5 155 J Mlnsrom Camargo 
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lU CUNTKIBLrrORS 


The Laryngoscope reserves the right of exclusive publication 
of all articles submitted This does not preclude their publication 
in Transactions of various Societies 

Manuscripts should be typewritten, double spaced, on one side 
of paper only and with sufficient margins to allow for corrections 

Author’s name and city should appear directly under title on 
first page, street address at end of article 

All prints or photographs to be submitted m black and vhite, 
m good sharp contrast. Good halftones depend upon clear photo¬ 
graphs Line drawings for zincs to be in black and white Colored 
inks or red or blue quadnlle rulings will not reproduce 

References should be complete author’s surname, initials, 
title of article. Journal, volume, page, month, year 

Six illustrations will be furnished for each article without cost 
to author Authors will please limit illustrations to six or assume 
the expense of additional illustrations 

Proofs will be submitted to authors for corrections If these 
are not returned, articles will be published as corrected in this 
office 

Reprints will be furnished at the following pnces 
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SURGICAL PATHOLOGY OF CANCER OF THE 
LARYNX.*t 
Joseph H Ooura, M D , 

St Louis, Mo 


INTRODOCnoN 

-Smce-i MlignftTiP l ps of -. th e-laxynx are^aually, i;e8ecteble 
sUryic^l succ^ ig pruicip allv limited by metast^c disease and 
IScaLreeurrences Likelihood and location'of local metastases, 
therefore should detennme tlie eirtent of the surgical proce¬ 
dure. Recently, Italian'” and South American”'» authors 
have attnbuted their improved surgical results to the employ¬ 
ment of more radical procedures in relatively earlier stages 
of cancer of the larynx 


n fiave demonstrated that metastases often occur ear 
er than had previously been appreciated Since their studies 

un^^" V “emed highly desirable to 

1 . ® ^ pathologic study of specimens removed following 

dissection, in order to reach 
a better understandmg of the problem confronting the surgeon 

pathology of carcinoma of the larynx it is 
Previous discussions have been con 

haTw?^ ^ ^ O" occasion, some attention 

hes been given to the thyroid cartilage, the pre-ep^otti" 

»« OtolarTMoloKy Wa.hlniilon Unlv.r.llT School 
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PuMlcatlSo. '•""'•O lo Larmso.cop, Office a„a accepts for 

867 







868 


OGURA CANCER OF THE LARYNX 


Space and the immediate stiuctuies about the laiyn\, but 
their invasion has not been related to metastases in the lal- 
eial ceivical lymph nodes 


Lymphatic spiead into the deep cervical nodes has been 
thought to occur late, oi laiely from intrinsic carcinoma of 
the larynx, and commonly only from the extrinsic variety 
Disagreements and vaiiations in classification, in specific 
selection of only ideal cases for tieatment and in methods of 
study used, have made it difficult to con el ate and evaluate 
the facts and opinions about cancer of the larjmx It is the 
opinion of the writei that the incidence and area of impal¬ 
pable metastases fiom various local sites are &'eqiient and 
wide, and that, fiom a suigical pathologic stu^y of the local 
lesion, certain pi edictions may be made regarding the likeli¬ 
hood of metastases in the cervical hunphatics//' 

LI 

REVIEW OF THE LITERATUto:!^ 

Dui mg the past seventy-five yeai's the literatuie on lanm- 
geal caicinoma has been concerned mainly with diagnosis, 
surgeiy oi ladiotherapy, long tern results and in only gen¬ 
eral teims wth pathologj Neailj all of the earlier articles, 
ir 1 --5 3H0SI-8-,io: j^^d both eaily"and lecent®*"*"^”'’'” 
textbooks on otolaiyngology have empliasized descriptions of 
the site of oiigin, have lecognized that epidermoid caicinoma 
is the commonest malignant tumor, and ha\e stressed differ¬ 
ences in general pathologic behavior between intrinsic and 
extiinsic caicinoma of the lai*yn\ j 


Classification —Krishabei,^® in 1879 fast used the term 
"intiinsic” to include turaoi-s on the laiyngeal surface of the 
epiglottis and_on_the_tLue-and-false cords St Clair Thomson 
S3 84"p3en fui-tiier restricted the term to include onlj tumors oc- 
cuiiing on the ttue^andjfalse cords and in the ^entrlcle, vhile 
Walsh"® used it to refer to tumois onlv on a freclj movable 
true cold 


Semon"®*- mtioduced the ter m cndol nrvngcal for all tumore 
within the laiynx, and Walsh®'' restricted it for tumors on the 
true andfalse cords and in the ventricle The temi subglottic 

was mentioned by Mon ell McKenzie,"® m j880 as rTmr 
and subglottic region”, but it nas not until 1930 that St Clair 
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Thomson recommended that the dassification of sul^lottic 
cancer be differentiated from intrinsic, because of its different 
behavior 

Both early''-” and recent* textbooks on otolaryngology 
have referred to a lesionjQcatfitl_on the_y)iglottis Jhejryteno- 
eniglottic fold, a nd in_the_j)yrifor!n_riu 5 s, a8_extrm8ic carci¬ 
noma olihfijarynx. Tlie_tentLlaryng(fcpharyngeal,cancer, for 
p yriform sinus carcin oma has been popular in Europe" ** '*,** 
and South America.*" “ 

Dtagnosts—The first posibve diagnosis by bi opsy of 
la rynx^and histo-pathologi c examination was made by Morrell 
McKenzie '* For years, Inany laryngologists*' *• “ opposed 
biopy for fear of spreadmg the cancer and of making a 
benign growth malignant. Jackson**-" felt that biop 9 y_and 
hi*to!£ioc.eimmination were the only certain way_for_diagno- 
81 B By 1926 the necessity of biopsy became universally 
accept^ 

Grade — Broder s" in 1920 emuhasized-tbe-importance. of 
gradin g The following statements epitomize the many as¬ 
sertions that have been made about the degree of differenba 
tion i-Mi < 1 « M n undifferentiated tumor responds 
better to irradiation than a well differentiated carcinoma ” or 
a “well differentiated tumor is more amenable to surgery than 
an undifferentiated carcinoma’’ 

j It has been pointed out by Jackson'**’ that anart from th e 
peculto lymphatic distr ibu tion of th e true vocal co rd, a Grade 
T or it biopsy ma t erial fro m the cordal region doM not nece^ 
aanly represent the state of_th^cntire tumop frequently the 
advancin g margins are more undifferenUated, and " anaplasi a 
i .s often associatedr with lymphatic InvaHinn. New and 
Fletcher" showed that the more undifferentiated the tumor, 
the further the tumor extended beyond the apparent normal 
margin At the present time the gradmg of tumors is signifi¬ 
cant only to the extent that it is related to other factors 

—At«RiL96j)eiLcent_ojLthe_ca^^ occurring in 

wejarynx are epidermoid or squamou^Mll variety'-‘-"- m'wuit 
" (In Europe"-** “-** '• *' and South America* ”• these are 
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lefened to as epitheliomas, spmo-cellulai vaneh') The re- 
maindei aie composed of the basal cell and alveolai varieU 

Location of Primary Lesion — Many authoi’s”'’’ 
s,co,B< 9 os ]if^y 0 stated that the common-site-of-ongm of 
ify®_?91^daI_tumoi.s—was on-the-upper—surface of the anterior 
twQithuds The order of fiequency of the lemaining priman 
sites was the base__ojLihe_j^iglottis, anteiior commissure, , 

a nd p 3 Tiform sinus 

.LocaJ—Li-nuiing—^ti iicturcs —It has been stated that the 
cartilagmous-structuie of tlm la^oix^^ “ limits_tha spread of 
c ancel in to the lateral neck Bieakthiough of cancel anteriorly 
thiough the thyroid cartilage has been mentioned by Mc- 
Kenty,"*, Le Roux-Robert,®® Fiazer,’= Broyles’* and Jackson 
Broyles’^ emphasized that th e anteno r commissui e tendon was 
the commonest l oute of the t hyioid cartilage immsion b\_car- 
emoma Othei cartilaginous structures may be invaded by 
malignancy 


Destruction of the epiglottic cartilage by caicinoma and in¬ 
vasion of the pie-epiglottic space has been mentioned b^ Le 
Roux-Robert,’“ Caliceti,” Clerf’® and Bisi The importance 
of the limitation of cancer by the pie-epiglottic space has been 
emphasized by these authors Le Roux-Robert •" pointed out 
the ranty of involvement of the ciicoid and antenoid, and 
TeiracoP’ wrote of an instance where the arvtenoid cartilage 
■was infiltrated by cancer 


Local and Othei Spicad~Le Roux-Robert'’® presented a 
lucid account of the various sites of origin of laryngeal cancer, 
and its mode of local spread He pointed out that sidigl^bc 
tumors-do.not oidinanly imade-the supraglottic aiea.and 
yicejyerea 


Subglottic__ tumor is an mfiltrative neoplasm and it often 
displaces intact mucosa but seldom infiltrates the arj tenoid 
cartilage Supraglottic tumors, r c, epiglottic carcinomas, not 
only invade the pre-epiglottic space, but also e-rtend into Uw 
aiy-epiglottic fold Stnctly unilateral false cord and 
ular tumors, which are unusual, may 

extend superiorly, but usually extend minimalh inferior to 
tlie cord 



OOTJRA cancer of the liARYNX 


871 


Snitman" demonstrated surface extension and Infiltrative 
characteristics of cancer on the true cord, and he showed by 
senal sechons how cancer on one true cord can grow on the 
surface to the anterior commissure, then down tlie opposite 
cord Hassin," pointing out that the Infiltrative nature of the 
carcmoma of the true cord caused degenerative clianges in the 
muscle fibers, believed that this, rather than a nerve involve 
ment, was the main cause for fixation of the vocal cord 

Immediate direct extralaryngeal soft tissue involvement by 
cancer has been observed by other authors " Involve¬ 
ment of such structures as the pretrachael and prelaryngeal 
muscles and thyroid are not infrequently noted 
Lvmphattcs —Semon” attributed infrequent spread of can 
cer from the true cord to the poor lymphatic supply of the 
vocal cord Nodal metastases from carcinoma of the larynx 
have long been recognized to occur vath high frequency in 
the extrinsic form and very infrequently or rarely with carci 
noma, limited to the tme cord 

Btetensive and detailed studies of tlie lymphatic supply of 
the larynx have been described by many authors ” •* *' “ The 
Mpwglottle structures are drained by lymphatics which ac¬ 
company the superior laryngeal vessel^ TVieinfraglotticataruc 
tures are drained by lymphatics, which course anteriorly to the 
prelatyngeal node or laterally through the cricothyroid mem¬ 
brane to the paratracheal or deep cervical nodes The deep 
cervical nodes are eventually reached by drainage from above 
and below the true cords 

It has been mentioned that differences in classification of 
intrinsic and other carcinomas within the larynx, lack of 
standardization of terminology and variation in methods of 
treatment have made it difficult to evaluate the frequency of 
cervical metastases. Taylor and Nathanaon” have stated that 
metastases from “intrinsic” cancer are rare, but they do not 
mention subglottic cancer Only recently, other authors””’*- 
'*■" have emphasized the bkclihood of lymphatic metastases 
from subglottic cancer 

The surgical results of early cancer restricted to thetr-s^ 
cord (intemsic) have been good’” ^ ^ 

cent recovery by the transoral or laryngo-fiasure rccrtfe! fr-* 
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incidence of metastasis from movable true cordal cancer has 
been low and leported variously from 4 to 15 per cent-'*'’*- ’ 

From the hteiature it has been difficult to detemiine the 
exact incidence of cervical metastasis from intrinsic cancer, 
since local recun ences and metastases have fiequentlv been 
leported together The repoited lugh cure of intimsic cancer 
has been related to the low metastatic incidence from tumors 
on the true coi d 

The situation has been quite diffei ent with advanced lami 
geal carcinoma The principal cause of failuie in more ad¬ 
vanced cancer tieated by laryngectomy alone has been due to 
"local recuri ences” and to ceiwical metastases,-'* 

53 C3 65 -1,^5 9g fesult, vadical neck dissection and laryngec¬ 

tomy at fust in two stages and later in one stage, ha\e been 
done ® Many authors^ ® ** 

-6 75-9 69 recently advocated elective or prophylactic neck 
dissection with laryngectomy on the basis that impalpable 
metastases were present in a high incidence The \\ riter, hov- 
evei, has been unable to find any published repoi'ts on a senes 
of consecutively opei-able cases of larjmgeal carcinoma, n ith 
and "Without palpable nodes, that has been subjected to de¬ 
tailed pathologic anaUsis 


OBJECTIVES 


The objectives of the present study aie 


1 To classify and to study the characteristic features and 
mode of local spread of primary laryngeal carcinoma 

2 To correlate site of piiman'^ lesion with incidence and 
location of palpable and impalpable metastases in the lateral 
cervncal lymphatics 

S To study inyasion of cancer in the thj roid cartilage and 
in the pie-epiglottic space with respect to the incidence of 
nodal metastases 


j, To relate the incidence and association of cancer in prc- 
lai-jmgeal nodes yith tumor in the lateral cerMcal IvTiiphatics 

5 To study infiltration of cancer in the 
lai-jmgeal soft tissue structures, the thj roid gland, the stomo- 
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thyroid and sternohyoid muscles, and the prelaryngeal and 
paratracheal nodes 

The data derived should lead to pertinent conclusions relat¬ 
ing to surgery of laryngeal carcinoma. 

METHOD OF 6TUD\ 

Selection of Specimens —The material obtained for study 
consisted of 69 specimens for en bloc laryngectomy and neck 
dissections in consecutive unselected patients -with endolaryn 
geal, subglottic and extrinsic carcinoma of the larynx, from 
1948 to 1954 The specimens obtained viere divided accord¬ 
ing to vfhether neck dissection was therapeutic* or elective** 

Unilateral therapeutic or elective neck dissection was done 
when the tumor was confined to one side, or had just crossed 
the midline Bilateral neck dissection was done only if the 
local lesion was extensive and bilateral, i e , in epiglottic card 
nomas There was no selection of patients for irradiation 
therapy first, unless this therapy was given elsewhere and 
the tumor persisted, or surgery was contraindicated 

It should be pointed out that 12 who had separate opera¬ 
tions of laryngectomy and neck dissections were omitted Ten 
of these were the operahons performed before the development 
of the one-stage operation The remaining two represented 
therapeutic neck dissection long after laryngectomy These 
two were observed during the same period as the 59 for which 
the one-stage operation was performed 

One of the two should have had an elective neck dissection 
at the time of laryngectomy, but further surgery was deemed 
inadvisable because of the poor condition of the patient. In 
the other case, laryngectomy was thought to be sufficient 
because the paretic cord was adjudged to be movable that is, 
a cord without muscle invasion, but a year later secondary 
neck dissection became necessary 

Early cancer restricted to movable true cords was excluded 
from this study c g , intrinsic cancers ideal for transoral or 

noaS*”””*’' nlm to luntory for cllnic.lly r,o«ltlv« 

Boa,?''”'* ""k JIOMctlon rot«r« to •urBorr in the nbionee of pnlpeble 
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laiyngo-fissure, and bilateial cordal caicmomas tieated b\ 
wide field larjTigectomy alone 

for surgeiw constituted an- 
othei gioup excluded from this studj'- Tliey aie 1 ~Si\ed^ 
JMtte<l_ceiyjca]_mestastases 2 ^naplastic carcinoma (Grade 
IV by biops}--) %Mth p alpable aden^^tliy'lowin'the neck S 
Bilateral large cemcidmetastases, despite mobility 4 Demon- 
"stiabl^' distant oi pulmona iy metastases 5 Extremeli poor 
surgical r isks ff R efusal of surgery 

Examination of Matenal —The larynx was immediateh 
split postenoily in the midlme of the ciicoid cartilage and into 
the inter-aiytenoid area, and then it was held apart and 
photographed The laiynx and Ivmph nodes weie studied in 
the following mannei 

Larynx —^The exact shape, extent, size and suiface char¬ 
acteristics of the tumoi in the laijmx ueie diawn to full scale 
fiom the superioi oi minor view, posteiior vicm vnth cricoid 
cartilage split, sagittal new, and fiontal view 

The local lesion was examined grossty and microscopicalh 
for the following features Ulceiation and infiltration, funga- 
tion and infiltration, exophytic or papillaiy structure, mucosal 
and submucosal displacement, tjTie and final grade of the 
tumor, lymphatic, penneural lyunphatic and v ascular im asion 

Sagittal section, which included the h\oid bone, the first 
tracheal ring and the intervening structuies v as made Tissues 
vere unifonnly taken for sectioning for microscopic examina¬ 
tion Multiple vertical stepuise sections of the prc-epiglottic 
space and the anterior thvroid and cricoid cartilages vere 
made Tiansverse or vertical sections of the arytenoid emi¬ 
nences, including the pyriform sinus were taken 

Several sections m various planes of lesions of the true and 
false cords and subglottic areas w ere taken The superior, lat¬ 
eral, inferioi and medial margins of tumors of the epiglottis, 
aryteno-epiglottic fold and pr-riform sinus nore also taken 
Sections were prepared of the thyroid gland and the stcrao- 
hj Old and sternotln roid muscles 

The conventional method for decalcifyung cartilage and 
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bone with formic acid was used, and sections weie stained 
with hemotoxylin and eosm 

Lymph Nodes —After the nodes were removed and studied 
they were plotted on a full scale drawing of the neck and 
grouped according to their location as follows 

1 An tenor t gangle 
a. Submental 

b Submaxlllory or dig astric (between mandible and 
antenor and postenor belly of digastric muscle) 

l _SupenoT inte rnal jugular (most superior node 
along the internal jugular vem) 

2 —Jugular- digastnc. 

c Supenor triangle (between stemomastoid, omo¬ 
hyoid and digastric muscles 

1— Middle internal jugular (between digastnc 
and omohyoid muscle) 

2— Parotid. 

d Infenor triangle (between sternocleidomastoid and 
omohyoid muscles and the midline) 

1— Erelaryngeal 

2— Paratracheal (posterior and medial to the 
tR^id gland) 

8—Jugular omohyoid 

4—Infer ior inte rnal lumilar (lowest node along 
internal jugular vein) 

2 P osterior t riangle (between-stemocleidomastoid jnuscle, 
^ avlde and tranezius muscle) 

All nodes were fixed in 10 per cent formalin ns one of the 
above groups for 24 hours, split in then long axes, and ex¬ 
amined for tumor charactenshcs Occasionally, the tumor 
was obvious or suspicious m the peripheral sinusoids of the 
Impalpable nodes 
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Saphu"-' has sho^\n that senal sections of axillan nodes pre- 
\aously reported negative will often reveal carcinoma Imli- 
ally It was our practice to make many sections at various 
depths on a tissue block for each node, however, it vas not 
possible to carrj" out serial sections of eveiy node in a project 
of this size An approximation was achieved by making ti\o 
sections one was superficial, and anothei was deep of several 
previously multidivided nodes mounted on a single tissue 
block When the characteristic gross features of the node 
levealed tumoi, only a single section vas made 


CLASSIFICATION 

Primary Lesian —^The clinical criteria for the classification 
of laryngeal carcinoma suggested by Walsh'"’ vere emploied 
in this study Clinical observations of the larynx ma> not 
always correlate with what is seen at operation, or on histo¬ 
logic section It IS well known that tumois visualized in¬ 
directly, or even bv direct laryngoscopic methods, are often 
found to be much more extensive aftei surgical excision than 
expected Thus, a few carcinomas thought to be of endolarjm- 
geal origin pnor to suigery are actuallv found to be the sub¬ 
glottic 01 extrinsic type, therefore, final classification of the 
specimens wms based upon the findings of pathologic examina¬ 
tion 

Endolai ynyeal —^Endolamigeal lesions are limited to the 
tiue and false cords and ventricle (see Fig 1 ) The free 
boidei of the true vocal cord lepresenls the infenoi boundar\, 
and an aibitraiy line along the most superior bordei of both 
false colds constitutes the uppei limit A small nica of the 
extieme base of the epiglottis is included where there is an 
area of union of the false cords and the posterioi limit is the 
bod\ of the aiwtenoid cartilage 

The vocal process will fall within the endolarvngoal aica 
Wien subglottic extension of onl\ a few mm beneath the 
tnie vocal cord occurs the classification has been endolarjn- 
geal Actualb, oiii piesent term cndolamjngcal refers to the 
old St Clair Thomson terminology for intrinsic cancers Jn 
the present classification the term wtnnsic infers only to 
cancer restneted to the mobile true cords 
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Fir I Ctuclflcrtlon of crrclnotna of tho Irrrnx. 1—EndolArynneal 
II—8nbrlo^t|c. Ill—Bxtrlnilc. 

Extension of the tumor by the mucosal or submucosal 
routes into the aryepigiottic fold or further into the base of 
tile epiglottis, into the pyriform sinus or the arytenoid emi¬ 
nence places the lesion in the extrinsic classification In two 
instances in the winter s series the lesion was extensive, in- 
\olving the base of the epiglottis the cords and the subglottic 
areas In such areas the center of the lesion was taken to be 
the primary site In one of two instances, the tumor was 
classed as epiglottic, and in the other definitely as subglottic 

Le Roux Robert”’ used the term "vestibular carcinoma to 
include tumor on the base of the epiglottis and the false cord, 
1 c, the inferior half of the epiglottis Pietrantoni, et al '* 
used the same term to include the entire base of the epiglottis 
and the arytenoid area as well (see Fig 2) To avoid con- 
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(fronj Pletrantonl et al ) A—Infor(or\cillI. 
ular carcinoma B—Superior ^estlb^lla^ carcinoma C—Eplclotttc car 
clnoma 


fusion this teim was not used here, since malignancies of this 
region would overlap what this study i efers to as the extrinsic 
aiea 

Subglotti c —Subglottic lesions aie confined beneath the 
tiue cords (see Fig 1) The superioi margin of the tumor 
may extend to the fiee bordei of the cord and displace the flooi 
of the ventricle superioi ly Caicinoma of the tnie vocal cord 
that extends foi a millimeter or two beneath the cord is not 
a true subglottic lesion The infenoi border of the cucoid 
cartilage constitutes the lowei boundary of the subglottic area, 
and a piiman lesion beloiv the cricoid is considered to lie 
tiacheal in oiigin 

Extrinsic —Extiinsic lesions iniohe the base of the epi¬ 
glottis, ai-j epiglottic fold, pyriform sinus, or the nrydenoid 
eminence (see Fig 1) Post-ci icoid carcinoma is not included 
in this study, as tins lesion represents an esophageal carci¬ 
noma 

Cervical Nodei Definition of Clinically Palpahlc and 
Clinically Ncpatii c Nodes —Pre-oporati\ely, nodes in the neck 
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ftfe fl ; ther impal pable or cUnicnl ly jalpnble, i e, clinically 
positive Histologically, Hm_pnlpable_no^almost always 
s how cance r Small nodes that contain carcinoma are often 
‘ just palpable’’ or "questionably palpable ’’ In most Instances, 
the diagnosis was confirmed and justified the clmically posi¬ 
tive classification, and will bo referred to in the tables as 
palpable-posttwe 

Impalpable lymph nodes, or nodes that are "questionably’ 
or "barely palpable” and are microscopically negative, were 
grouped as cllmcally negative and microscopically negative 
fmpoipahle negative) Clinically impalpable nodes that were 
microscopically positive (impalpahle positive), are instances 
where there was not even a suggestion of a node to palpation, 
and the true nature was revealed only by a systematic patho¬ 
logic examination Except for the prelaryngeal and para 
tracheal nodes, for purposes of tabulation in the illustratioiu^ 
the demonstration of two or more microscopically positive 
nodes m one oi both sides of the neck dissection specimen 
was listed only once 


RESULTS 


harj/npeal Lesion Endolaryngeal Carcinoma. —^There were 
18 endolaryngeal carcinomas in this group, with eight on a 
fixed true coid, seven on both the true and false cords, two 
on the false cords, and one in the ventricle A typied ex¬ 
ample of endolaryngeal carcinoma is illustrated in Fig 8 

Tile site of origin of carcinoma of the true cord was usually 
found on the free or uppei surface of its anterior one-third 
While carcinoma remained localized to this portion for some 
time it extended anteriorly to the anterior commissure, su 
periorly and anteriorly to the false cord junction and into 
the ventricle and posteriorly to the vocal process (see Fig 4) 


Further mucosal spread at the anterior commissure onto 
of the opposite cord for 1 to 2 mm and into the 
subglottic area frequently occurred In two instances the 
tumor arose from the anterior commissure, but predominated 
mom on one side or the other by the nature of its advancing 
“order, or its type of attachment 



880 


OGDRA CANCER OP THE LARl'NX 



FIp 3 A topical specimen of enOolnr> npcal carcinoma The true cord 
fl'^ed and the cer\lcal nodes %\cro nepalUe VC—True \ocal cord 
(This patient is nll\€ and free of disease throe >cnrR after surccrj ) 


Fixation_o£_the-tiue-vocal cord ^vas due to deep invasion 
of the intrinsic muscles by tumor, I'athei than to mission of 



FIjr 4 Local spread and extension In f“’'^hr[ap'^*i'iten»lon Info 

itta! section—Three L frontal sectlor 

the thjrold cnrtllapc and the pre-epiplottic spar - 


nntorlor \ lerr 
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n* l Kot* th.® *one of degenerfttinK mujcle flbor* A« located be 
tween norraal muade and tumor 

the arytenoid cartilage There was loss of stnations, /rag 
mentation and degeneration, lysis of the muscle fibers and a 
varying degree of round cell infiltration (see Fig 5) Fre¬ 
quently, lymphatic invasion was noted in the iptrinsic muscle 
area (see Fig 6) 

Tumor often was found spreading submucosally to the lat¬ 
eral border of the ventricle adjacent to the thyi-oid cartilage, 
and in ita posterior extension along the vocal cord was often 
observed about the vocal process (see Fig 7) 

In two of eight instances theie was erosion and destruc¬ 
tion of the anterior thyroid cartilage The pre-epiglottic 
space was not invaded in any instance 

In all seven cancers of the true and false cords, the lesion 
"as predominantly unilateral The area of invasion was the 



rit. « Tumor «lth » y»Kular chaun.l of tho Intrinolo mmclM, 



884 


OGURA CANCER OF THE LAR\N\ 


ciossed the ante! 101 midlme by 1 to 2 nim at tlie most Tlie 
remaindei of the group weie stiictly unilateral (see Figs. 8,9) 


Except foi one instance which was exophvtic, the remaind¬ 
ei were ulceio-fungating m the centei of the lesion, and 
the advancing maigins mvaded the intiinsic muscles of the 
true cold, and fiequentlv displaced intact mucosa neai the 
flee boi-dei of these coids This pioduced the effect of a 
thickening of the true cord, and its fixation was due to in¬ 
vasion of its intnnsic muscles 



FIfr 9 Local spread and extension In subclottic rnrrlnomn 1 SaKlttnl 
section 2 Frontal section anterior \le'n (Note irron that extends Into 
the crlcoth> rold membrane 1 


The unilateial lesions had a centei of oiigin 0 6 to 1 0 cm 
midlaterally beneath the tiue coid The bilateral lesion like¬ 
wise occuried 0 7 to 1 0 cm beneath the coids, but its center 
of oiigin was moie anteiioi m position with lespect to the 
lateral subglottic aiea 

Subglottic cancel quicklj iniades to the perichondrium of 
the thyroid and cucoid cartilages and alwats axiended to imd 
frequently thiough the cncoth>roid membrane (three of W) 
It ma\ impinge upon oi displace the cricothi roid membrane, 
and ma 3 infiltrate tlirough it anteriorl> oi antero-latcralH 
into the soft tissues of the neck (see Fig 10) 
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In only one instance, the cricoid cartiiage was partially in¬ 
vaded at its midsuperior border Extension posteriorly across 
the midline seldom occurred, but on reaching the inferior ary¬ 
tenoid area tended to involve the perichondrium of the carti¬ 
lage. There was absence of destruction of the arytenoid carti 
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lage In one instance, the tumor extended above the ar\tenoid 
cartilage by circling" around it 


Supraglottic invasion, mentioned abo\e in the classification 
was obseiwed once Erosion of the antenoi thyroid caxlilagc 
by tumoi was found once, invasion of tlie iibbon muscles op¬ 
posite the antenoi ciico-thyioid membi-ane twice, and in\ oh e- 
ment of the thyioid gland twice The infiltration of the 
pie-epiglottic space by tumoi of subglottic origin nas ne\er 
demonstiated 



Pip 11 Cnncor within the lyrnphntlc channels In the subplottle tisiue 
nOJneent to the cricoid cnrtllnpe 


Tiventv-nine out of the 31 endolarjmgeal and subglottic 
tumois -weie of squamous cell variety (93 6 per cent), and the 
lemainmg two veie of the alveolar hpe There vas one 
adenocaicinoma m each gioup Of the squamous cell type, the 
tumoi was of intennediate giade, either II oi III L^^nphallc 
invasion vas fiequently obseiwed in the deep subglottic tissue 
(see Fig 11) 

Extunsic Carcinonin — Ti;\ ent\'-eight lesions vere in the 
extrinsic group, vith 16 m the pinfonn sinus, eight on the 
ai'j epiglottic fold and four on the epiglottis 

Pijufoim Sinus—PN-nform sinus malignancies can be di 
vided as arising pnmarilj from its lateral vall, apo\, or 
medial wall (lateral anienoid eminence) 

It nas of little practical \alue to separate the tumors into 
these groups, since all three areas vere iinohcd to \amng 
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degrees A lesion primarj in the lateral wall of the pyrform 
Bt^^lwaya m%olved the medial waU (Intelal arytenoid 
eminence) to a certain degree, likewise the reverse was also 
tme With involvement of the medial wall the cord was fre¬ 
quently fixed. 


Characteristically, these tumors were of the ulccro-fungat- 
ing type and invaded in the following manner (see Figs 12, 
18) When the neoplasm was primary on the lateral arytenoid 
eminence, infiltration submucosally into the aryepiglottic fold 
soon caused marked broadening of the structure and dis¬ 
tortion of the epiglottis 



»pre»,<l and exUntlon In nxtTinalo caroinoma. 1 SaKlttal 
TttT. ♦* cricoid canUfcK* d\’<Vded in Ih*. mldUne 

Indicate apreod by the aubmucoaaJ route The dotted 
of thrrold^iwnjna!) tatenelon around the poaterJor border 


Further extension beyond the aryepiglottic fold into the 
glosso-epiglottic fold lesulted with invasion into the base of 
the tongue The thyroid cartilage and thyrohyoid membrane 
^not efficiently restrict lateral extension, and superior ex¬ 
tension into the laryngopharynx and on the posterior wall of 
the pyriform sinus always occurred. 

IVhen tumor spread posteriorly to the arytenoid, it readily 
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crossed the midlme m the supenor post-ciicoid aiea ■i\hen 
It ev'tended infenoily to the arytenoid, thei e was infiltiation of 
the wall of the upper esophagus A portion of the ape\ of the 
pjuifoim sinus located between the firm stnictures of the thj- 
loid and cncoid cartilage, will lesist invasion, but the tumoi 
can readily spiead laterally aiound the posterior bolder of 
the thyroid ala to its exteimal perichondiial suiface 

Direct lateral extension of the tumoi is ill not only place tlie 
cancel in immediate relation to the great vessels of the nock, 
but on occasions it will also invade the capsule of the superloi 



Flff 13 A l>pical specimen of a pvriform sinus carcinoma \oto the deep 
nicer In the aPOX of tlJc pjrlform sinus This specimen was rtmovod frojn 
a patient who was treated nitli Irradiation and follow rd b> aurcerv The 
cerwlcal nodes were ncftatlto PS—Piriform alnux (Tin pnllmt Is alive 
and free of dlReose six jears later ) 


lobe of the thjuoid gland (twice) Surpiisinglj, the lateral 
wing of the thyroid cartilage was invaded onl} once, and 
posterior invasion of the prevertebial fascia was not found 

The endolaryngeal structures, such as the ventricle false 
cords and true cords are often secondanh invaded bv the 
submucous "retrograde" route, but subglottic invasion was 
not demonstrated The antci lor thjroid, cricoid cartilaps and 
the hvoid bone weie not invaded in anv msUince When the 
arvepiglottic fold was secondanh infiltrated, the lateral pro- 
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epiglottic space was occasionallv invaded Cancer often ap 
proached the ai-ytenoid cartllagea, but actual invasion occurred 
only once 

All of the tumors of the pyriform sinus were of the epider¬ 
moid variety, and Grade III predominated in this group Pen- 
neural lymphatic and submucosal lymphatic invasion was 
frequently noted (see Fig 14) 

Aryepxghttic Carcinoma .—^In five of eight, the free border 
of the aryepiglottic fold in the region of the cuneiform tubercle 
was the primary site of origin (see Fig 12) Three of eight 
tumors had their center of ongin closer to the aryepiglottic 


1 



fold than the raidbase of the epiglottis These were classified 
as aryepiglottic m origin rather than epiglottic even though 
the edge of the tumor extended to the midline. All showed 
the surface characteristics of ulceration and fungation (see 
Fig IB), except one which was of the exophyrtic type. 

Infiltration submucosally took place towards the arytenoid 
eminence on the larymgeal surface of the epiglottis and into 
the medial wall of the pynform sinus In seven of eight the 
tumor manifested itself on one side of the epiglottic cartilage 
and m the lateral pre-epiglottic space Usually the aryepi¬ 
glottic fold was broadened and the epiglottis distorted 

With advance of the cancer progression into the giosso- 
epiglottic fold and the tongue resulted (gee Fig 16) Fre- 
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FIs- 15 A 


. . A tjpicil specimen of arj 

ulceration and infiltration c^tendlnc 


arjeplploltlc fold carcinoma Note the 

KiV . • v -r'"F f’lrlform Flnu« The arrorr 

points ton palpable centeal motnstnslF AE—Araeptplottlc fold (Sub^e 
quentU the patient developed bronchopcnic carelnomii and It\ed two Jinrs) 



FlfT 15 A t\plcnl specimen of nraeplplotlk fold e'”','"*" ‘I'a 

sr\elllnp of the nri epiplottic fold ■” fth distortion of tli. - PlplolU^^^Bn^ 

extension Into the base of the tonpue Thiri vir* no Po III . , 

the specimen f^-nplpjottls rr—Base of the toncue (The pnlent if 
nlUc and free of dls(n« t«o and ont half 'ears lal'ri 
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quently, submucosal invasion of the endolaryngeal structures 
(ventricle, false cord and true cords) occurred, but subglottic 
invasion was not demonstrated 

Seven of eight aryepiglottic fold cancers were of the epider¬ 
moid vanety, and Grade II or HI, while one was an adeno¬ 
carcinoma The arytenoid cartilage was often surrounded by 
the tumor close to the perichondrium, but caidilago was in¬ 
vaded only once (see Fig 17) The hyoid bone, thyroid and 
cricoid cartilages were not involved 



token at low power ihowe carcinoma 

cere 1. Po‘^^n*^rn”‘„r‘^n'e’'J.??fe"rTryVen‘^ 


epiglottic carcinomas 
tU an^t ^ base most of the laryngeal surface of the epiglot- 
Crm degree ite mobile portion (see Piga 12 181 

^erally the tumor was midline in origin ^th predominant 
-tension laterally either to nghtor to leTt into thfa^eTS 
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^ A t>pJcal spocJjTjeT) of opIfirlottJc caroJnojoa P—EpIffJotlla Tht 

fftfnt dotted line dollnentos the margin of the tumor There uns one pal 
pable node In the right lateral cer\Ical area and one Impalpable mctneia^I* 
In the left cenical area. (The patient Is aJI\e and free of dlsei^c three 
and one-half jears later) 


•rW* 


T<-*' . 


■^Ta; 


‘Oru 


nnrxiiiMuii 

b * ii- 




in“the p^tepljlouic NoUyI.o cnnilfc- 

XC_TrUt %ocaJ cord. Jl-—H'old b<>n< I-- Eplklftt 
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tic fold Both false cords were invaded, particularly their 
anterior portions, and to some degree, the ventricle 
All four tumors were of the ulcero-fungatuig type and in- 
laded extensively the pre-epiglottic space anteriorly, super¬ 
iorly and laterally (see Fig 19) They may even dlsplai® the 
epiglottis posteriorly The fenestrations of the epiglottic 
cartUage which normally contain mucous glands, permit the 
tumor to extend into the pre-epiglottic space, and the cartilage 
itself IS frequently destroyed (see Fig 20) 



upMr Iliuttratlon •how* c*jicer InflltratlDif Into one of the 
©plBlotUc oartUapie, Tumor U on both side* ot the 
Ttii*ue Th« lower fltnire sbowa c&rttlage deitroyed by canc«r 


The neoplasm appeared to he restricted within the defined 
Mundary of the pre-epiglottic space, but m extensive lesions 
the external surface of the anterior superior margin of the 
thyroid cartilage was invaded once and in two out of four 
lances, cancer infiltrated into the sternohyoid and sterno- 
thyroid inuscle&. 


of the epiglottis were of the squamous 
oeu type and either Grade II or HI Subglottic invasion was 
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piesent m one of the foui specimens Tlie hyoid bone, cncoid 
and aiytenoid caitilage weie not involved 

The geneial chaiacteiistics of extnnsic carcinoma re\caled 
that 27 of 28 weie of tlie ulcerating, fungating, and infiltiat- 
ing type, and onlj' one was of the exophytic type with minimal 
infiltrative tendency Twenty-seven of 29 (96 4 pei cent) veie 
of the epideimoid tjTie, and two were of the alveolai \anct\ 
Theie v as a gieatei tendency for final Grade III in caicinoma 
of the evtiinsic gioup than in the endolarjmgeal group 

Other lesions of interest found in this sei les v ei e one separ¬ 
ate carcinoma in situ and two instances of h 3 Tperkeratosts of 
the tiue coid, one piiraaiy caicinoma of the lung and one of 
the paneleas, all found in association •mth evtiinsic caicinoma 
of the larynx Piimaiy caicinomas of the esophagus and lung 
weie found once, each associated witli endolatyngeal and sub¬ 
glottic carcinomas, lespectively 


TABUE I 

INCIDENCE OF CERVICAL METASTASES RELATED TO 
PRIJlARy LESION 


Primary Lesion 


Clinical and Histological Description of 
Cerrlcnl Nodes 


Impalpable- Impalpable- Palpable Vo of 


ENDOLARA'NGEAL 





Fl'^ed True Cord 

C 

2 

1 

0 

Fixed True Cord 
False Cord 

2 

o 

n 

G 

False Cord 

1 


1 


Ventricle 



1 

1 

Totals 

P 

4 

G 

IS 

SUBGLOTTIC 

C 

G*' 

1 

r 

EXTRINSIC 




IG 

Pjrifonn Sinus 

1 

■1 

11 

Arj epiglottic 





Fold 

3 


* 


Bplglottls 



_ 

4 

Totals 

c 

S 

H 

2*^ 


Definition of Cllnlcnllj- Palpable and Cllnlcalb VeRntlte oi ■< 
•• Jncludca one bilateral neck dls«eetlen. 

••• Incluiles three bilateral meK «II»»eetlonf' 
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Cerviad Node ilestastases Nodexl Metastcses from Endo 
laryngeal Carcinoma —An average of 84 lymph nodes we 
a range of 20 to 42, from each of the specme^ 

of unilateral neck dissections for endolaryn^ 
the 18 carcinomas, there were five associated witli chmcally 
palpable nodes, all homolateral to the primary lesion (see 
Fig 21) 



El* IL DutrtbuMon of p%tp&ble Vmpalivabie Uv 18 ondo 

IsrrnfMLl c«ncerfl. •—Pklpable motMtajiU O— lTni>«lpable inet&atuli 

Ktch olrc1« repreMntj the locetloo ot the Involved node KeestWo findin** 
er« not In the lUuetretlon 


There was a scattering of nodes palpable in the deep jugular 
chain without any tendency to localize to one area. Two were 
palpated at the jugnlodigastnc area, one opposite the pyri 
form sinus, one by the Inferior cornu of the thyroid and one 
by the cncold cartilage Each palpable node averaged 2 to 8 
•an. m sue and in four of the five specimens, two or more 
impalpable nodes were also demonstrated immediately ad¬ 
jacent to the mam palpable mass In one of the four a small 
node was found high m the submaxillary triangle, superior 
to the mam palpable node 

In two instances, a imcroscopically positive paratracheal 
node adjacent to the medial and postmor surface of the thy 
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loid gland was demonstrated 
negative 


The submental nodes ^\elo 


f f f ' l^mfpable metastasis nas found m a soii- 
teij lateral cemcal node (31 pei cent) Fig 21 shovs the 
location of the metastases at the jugular-digastnc, p>Tifonn 
sinus, jugulai-omohyoid, and the posteiioi triangle aieas In 



I 1 ! i f f f I I ! 

FiPT 22 The lo^^e^ photomicrograph rhows n nmall foLU» oi mctnftnlk 
cfirc\nomn Jn the pcWphcr% of a deep cervical node men»urin;r 0 7 cm I ach 
lino ftt the bottom rcpr«-sonts 0 1 cm The upper Illustration Is a nlpn 
pov cr ^Ict\ of the nrea of the arrow 


addition, in tliree instances the pi claixTigcal node was micro¬ 
scopically positive The four impalpable nodes nicragcd 0 7 
cm in length v ith a variation in size from 0 5-1 3 cm (sec Fig 
22 ) 

The tliree instances in vliicli microscopicallj positne pro- 
lamigeal nodes vere demonstrated (nicrage size 0 5 cm) 
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were found to have positive nodes in the neck, twice as micrcK 
scopic metastases in a solitary deep lateral cervical node and 
once as a small palpable cervical node 

Nodal Mctastmes pom Subglottic Carcinoma.—An average 
of 36 lymph nodes were examined, with a range of 25 to 42, 
in each of the specimens examined from 13 neck dissections 
for subglottic carcinoma. A clinicalh palpable node was 
present in only one patient, and this was demonstrated in the 
postenor triangle 



In BIX of 12, impalpable metastases were demonstrated in 
lateral cervical nodes (50 per cent) Half of the impalpable 
metastases were located in the lower neck (see Fig 23) three 
of BIX in the jugular omohyoid area, one at the 3ugiilo.dig8stnc 
crosBing one opposite the pyriform sinus and one in the 
parotid area. 

One ^itive impalpable node was found on the major side 
dissection specimen (local lesion 
crossed minor side by 10 mm ) Tivo impalpable metastases 
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involved tJie pielarjnigeal node, one of winch was associated 
with simultaneous nncioscopic metastases in the neck, and 
the othei w'as associated w ith a small palpable node in the 
posterioi ti jangle 

Tlie average size of tiie twm pielaiyngeal nodes was Od to 
0 5 cm, w hile those in the deep neck measured an average 
of 0 8 cm wnth a vaiiation fiom 0 5 to 1 5 cm (see Fig 21) 



IIII HI Hi 


Flp Thp loHcr b 


tho 

U>1 


In the gioup of SIX specimens w ithout palpab e nodes, 
found to hLe too coincident mici-oscopicalh positne nodc^ 
m the deep jugulai aiea Caicinoma was not demonstrated m 
the submental nodes 
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Nodal Mctastascs fi om Extrinsic Coi cmoma —An average of 
38 lymph nodes was examined, with a variation of 20 to 68 
nodes, in each of the specimens of unilateral neck dissection 
for extrinsic carcinoma Up to 80 nodes weie often found 
in the bilateral neck disaecbons Three bilateral neck dissec¬ 
tions were done, all on epiglottic carcinomas Nodal metastases 
obtained from bilateral neck dissections were listed only once 
in the table, even if metastases were on both sides 



Dlitrtbotton of p«,ifiab)« and impalpabln loottutuei In 28 ex 
*—Palpable metaatMis. O—Impalpable metaBtaita, 
location of tlio InTolved node. Netfatlte findlnffa 

are not In the Illuitratlon. 


The first epiglottic carcinoma presented a small palpable 
node on one side and none on tlie other One impalpable 
metastasis was demonstrated on the minor side This was 
« M clinically “negative ’ and miscroscopically "posi¬ 

tive” in order to direct attention to the incidence of unpalpable 
■^es. The remaining two were bilateral elective neck dis 
^ions One of these show ed carcinoma m impalpable nodes 
m both sides of the neck, and the other no metastases 

In 14 out of 28 clinically polpobjt nodes were present at the 
time of operation (see Fig 26) Tlie nodes varied in sice. 
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pie average was 3 cm m the long axis and vas larger tlian 
those found m the endolai-jnngeal caicmoma In 13 of II, 
while the main palpable node appealed to be movable and 
solitaiy, multiple nodal involvement immediately adjacent 
to the main mass was present 

A maximum of 11 positive nodes was found in the one side 
of the neck In nine of 14, the commonest node invohed was 
immediately adjacent to the pyiifoim sinus Evei-j tiiangle 
of the neck was involved except the submental area Metasta¬ 
sis in a small high submaxillaiy node was found once ns a 
small metastases m association with a largei one at the p\ii- 
form sinus area 


In eight of 14 extiinsic cancels (57 pei cent), mpalpahk 
metastases weie demonstiated in the lateial cervical Ivm- 
phatics These nodes averaged less than 1 0 cm in length and 
weie demonstiated just below the jugulo-digastiic aiea in 
thiee of eight instances, in the paiotid aiea twice, in the 
posteiioi tiiangle once, and in the jugular-omohvoid area 
twice Multiple involvement of microscopicallv positu e nodes 
was piesent m two cases The pielai’jmgeal node was negative 
in every instance 


The great v'essels in the neck are fiequently invaded in 
extiinsic caicmoma of the larynx The intemal jugular vein 
and the caiotid artery weie each invaded with cancer twice, 
and in both instances the tumoi thiombus was piesent in the 
vein 


Roentgen Tlieiapy and Swgical Pathologic Oh‘iC) vationi— 
Obseiwations were made on eight iiiadiated specimens remov¬ 
ed subsequent to heavy Roentgen thempy In all instances, the 
decision foi Roentgen theiapj was made bv another phjsician, 
and was referred foi furthei tieatment because of persistence 
of the pnmaiy lesion 


Pertinent information was obtained fiom the otolarvm- 
gologist and radiologist conceimng the cervncal nodes, the size 
of the field and amount of irradiation given was obtained from 
the loentgenologist. Tlie cutaneous iesponse noted af cr 
theiapv was con elated with the size of the field of irradia¬ 
tion 
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In one instance after treatment, a palpable node developed 
at the lower border of the field of irradiation and was con¬ 
firmed in the specimen In two otlier instances, impalpable 
metastases were found one well outside of the field and one 
well within the field In the latter, it was not possible to de- 
temune whether this node developed before, during oi after 
Roentgen tlierapy In tliree instances of positive nodes 
treated with X ray, cancer was still present in the nodes 

In addibon to the observations on the cervical nodes, there 
w as noted in the primary lesion the usual Irradiation response 
of fibrosis, thickening of vessels, varying degrees of focal 
necrosis and bizarre variations of the tumor cells The changes 
seen in the cartilaginous structures of the larynx were in 
significant, and necrosis of cartilages was absent 


CORRELATION OF NODAL OBSERVATIONS WITH THE LARYNGEAL 
LESION 


Location of Laryngeal Lesion and the Lateral Deep Cenneal 
Nodes —The size of the local laryngeal lesion was not related 
to the incidence, or to the appearance of the first evident 
metastasis Given the same local characteristics of ulceration, 
fnngation degree of infiltration, and grade, a smaller lesion 
in an extrinsic area or subglottic area was aa apt to metasta¬ 
size as a larger one might not. The size and appearance of the 
laryngeal lesion with impalpable metastases, or clinically pal 
Pable nodes, was similar to lesions with negatives nodes 

The grade of the entire local lesion was of little help in pre¬ 
dicting cervical metastases Tliere were just aa many Grade 
ni with or without microscopic oi gross metastases as there 
were Grade II 


The primary tumor whose gross cliaracteristlcs weie ulcer 
ation and fungation was usually associated with deep in 
nltmtion Those of the exophytic or papillary type only oc- 
CMlonally infiltrated tlie deeper tissue. There were 65 ulcer- 
infiltrating types, but only four exophy¬ 
tic ^es The incidence of cervical metastases was high in 
we former (37 of 66) while one of four exophytic types re- 
ed a nodal metastasis Frequently, examination of the 
deeper tissues of the larynx m those instances with nodal 
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metastases levealed perineural, Ijunphatic oi vascular invasion 
by cancel 

The Iccation of the 'pTimwry lesion in the larjnix vas the 
most impoi*tant factor in relation to the incidence and the area 
of ceivical metastases Impalpable nietastases veie denion- 
stiated in the neck m eight of 14 extiinsic (57 pei cent), in 
SIX of 12 subglottic (50 pei cent), and m four of 13 endolami- 
geal carcinomas (31 pei cent) Ten out of 26 endolamigeal 
and subglottic carcinomas revealed microscopic metastases in 
impalpable nodes (40 per cent) These nodal metastases 
were distributed widely, both in the upper and lower neck and 
were homolateial to the primarj' lesion 


TABLE n 

INVASION OP THYROID CARTILAGE AND PRE-EPIGLOTTIC SPACE 
AND CERVICAL SIETASTASES 



OGUKA CANCER OF THE LARYNX. 


903 


Crossed Nodai iletastxiscB and t)ie hocatton of the Pnmary 
Lesion —In order to discuss the subject of crossed or contra 
lateral metaatases, clinical follow up findings ha\ e been in¬ 
cluded Over the past eight years, in patients obsei-ved fi-om 
fifteen months to eight years, crossed metastases have not been 
observed following resection of endolaryngeal carcinoma, but 
have been found in two of 20 pabents operated upon for uni 
lateral extrinsic carcinomas, and one of 10 pabents operated 
upon for unilateral subglottac carcinoma (10 per cent) For 
the enbre group of 65 unilateral neck dissections, secondary 
neck dissection on the remaining side was not necessary in 
anj endolaryngeal carcinoma but was necessary in one sub¬ 
glottic and in tno extrinsic carcinomas of the larynx. 

Invasion of the Thyroid Cartilage, Pro Epiglottic Space and 
the Lateral Deep Cermcal Nodes —^The nodal findings in the 
various primary laryngeal carcinomas arc tabulated with 
relation to eiosion of the thyroid carhlage and the invasion 
of the pre-epiglotbc space (see Table U) It was observed m 
endolaryngeal carcinoma that in the presence of thyroid carti¬ 
lage erosion nodal caremoma could be demonstrated more 
often than in the absence of cartilage destruebon 

In six of seven (86 per cent), invasion of the anterior carb 
lage was associated with posibve nodes in the lateral cervical 
area. In four of five (80 per cent), invasion of the pre-epi- 
glottlc space was assoaated with posibve nodes In four in¬ 
stances, invasion of both of these structures existed together 
in the same specimen Nodal metastasis was found in the 
absence of invasion of the thyroid cartilage and pre-epiglotbc 
space but there were many negabve nodal findings, eight of 
11 (78 per cent), and eight of 18 (62 per cent), respectively 

'^6 pre-epiglotbc space was seldom invaded in subglottic 
and pyriform sinus cancers In seven of 11 aryepiglotbc fold 
and epiglottic carcinomas tumoi was demonsb-ated in the 
Pre-eplglottic space and in the cervical nodes (64 per cent) 
In only one instance of epiglottic and aryepiglotbc fold carci- 
nomi^ was there absence of preepiglotbc space invasion and 
negative nodes 


Invasion of the thyroid cartilage occurred in 
lashion (see Figs 26.27) Imbally, the tendon 


characterisbc 
of the anterior 
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commissuie was invaded followed by erosion of the tluToid 
Til 7^ Caicmoma withm the cartilage was found to spread 

nnh 7 T"' infeiioilj, lateially and antenorli, 

until the exteinal pencliondiiiin? was invaded With fui-ther 
anteiioi extension thiough the external peiichondnuni, direct 




FW 26 ln\aslon of oancor Into the nntorlnr ihjrohl cnrlllfti,e i An 
terlor ^le^\ of the th>rotii cartllaKC the ilotteil Itucn hIiow the nrea of 
progresslte destruction thnt ma> be demonstrnted 2-7 Sipittnl tlews. 
.'t Verlous etnuts of Incrcaelne destruction of t))i th\roli) rnrillace 
e Frosfon Into the externnl pcrichomirlum or the tin mid c-irtllnue r In 
rnslon Into the ribbon muscles TC — Th>rold Cnrtllnne HM—'Hlhbon 
mUFClos C—Cricoid cortllncc 


invasion of the strap muscles anteiioj to the larynx occurred 
Eiosion of the lateral thyroid ala nas laielv ohsened in 
extnnsic carcinoma In subglottic and extrinsic carcinomas 
invasion of the anterior thxroid cartilage was mfrequeiit 
(tliree of 41), and could not be correlated with nodal mcLas 
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tases In one endolaryngeal cai-cinoma, invasion of the anterior 
thyroid cartilage was associated with an impalpable metastasis 
of the prelaiyngeal node 

Endolaryngeal and epiglottic carcinomas invaded the pre- 
epiglottic space readily through its apex or through the 
fenestrations of the epiglottic cartilage (see Figs 28, 20) 
Arvepiglottic fold cancers frequently invaded the lateral por- 
hon of the pre-epiglottic space 





The thyroeidglottic ligament and membrane is composed 

extending Irom 

Pe le of the epiglottis to the inner and antenor penchon 
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dual surface of the thiToid 
missuie of the true colds 


in the legion of the antenor com* 


^embiane is quite thin and does not lesist tumoi in- 
aieolai tissue which contains Iraiphatic 
channels Wieieas the median and lateial livotlnioid mem- 





Flp :s Invadlon of the prc-eplplottlc jipnce 1 Tlie orc-i of ' J '"^1 
catcd bt croBi-hatciilnc- Bhotra the common point of liunjilon Into the prc 
epiglottic space In endoloringeal cnrelnoma The area 
Blto for epiglottic cancer 2 Inmslon through U'f. 

cartilage S l^xtenslon of cancer to the anterior th}ro-h) old roembr-mr 
(HT) 4 Superior extension pushes the hjo-epiglottic membrane 
upwards and mae Innde the base of the tongue n»t< Invasion rf tlie rib 
bon muscIcB (R "If ) 
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biane and hvoepiglottic ligament and membrane tend to con¬ 
fine the tumoi within this space, the pie-epiglottic space 
neoplasm can spread in the lateial portions of this space 
along the outlet of the supenor lai-jmgeal vessels into the nocK 
In pyriform sinus and subglottic carcinomas, involvement of 
the pie-epiglottic space was unusual (tno of 27), and could 
not be coi related with nodal metastases 

Pielm-yngeal Nod-es and tJw Lateial Deep Cei vical Nodes^ 
In tluee endolaiyngeal caicinomas and two subglottic car¬ 
cinomas, the prelai-yngeal node was micioscopicallv positne 
In all five instances wheie the pielai-jmgeal node was involved, 



Pl?r 31 ln\n*'lon ol the th> rold plaml and rlbboii 3 Thi 

Indicates the direction of ln\aslon tJiroiii.h the rrlcolh\rold area Into 
nnteilor neck 3 Hlph power of on *i T T—Th\rold pland C—Cricoid 
cnrtllnfro TC—ThNrold cartllupf 


carcinoma wms demonstiated in the deep cenucal Ijunphatics 
(see Figs 21,23) Two of the five were associated with small 
clinicallv palpable nodes in the cervical lymphatics, and three 
w'eie associated with microscopically positive impalpable nodes 
in the neck Tlie pielai-jmgeal node was negatne m cvtiinsic 
cancels of the larynx 

Othei associated lesions with positive prelamigeal nodes 
weie one instance of tlnioid caitiJage invasion m endolann- 
geal caicinoma, one instance of invasion of the stemohioid 
muscle in subglottic caicinoma, and one instance of a metas¬ 
tasis m a paratiacheal node 
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The Thyroid Gland, Prelaryngeal and Paratracheal Nodes 
and Sternohyoid and Stemoihyroid Muscles —two instances 
of cndolaryngeal carcinoma the thyroid isthmus contained 
lymphatic carcinomatous emboli (see Fig 29) In one of the 
two witli invasion of tlie thyroid, an impalpable metastasis 
of the prelarjmgeal node was also present, but not in the 
other 

In two subglottic carcinomas, tumor infiltrated the isthmus 
in one and the capsule of the tracheal surface of the lateral 
lobe of the thyroid in the other (see Figs 10, SO, 31) In one 
of two with invasion of the thyroid, tumor was shown to 
infiltrate the sternohyoid and sternothyroid muscles 


er the euperlor lobe of the thj rold clend 1 Lew newer 

S°d«°t^‘?r"rrT-ThyVold.*' 

■^e paratracheal nodes that are normally located posteriorly 
and mrfiall) and in close proximity to the lateral lobe of the 
mytoid gland were involved m two instances of endolaryngeal 
MWinoma In one of the above two, a positive prelaryngeal 
node was also present 

of the thyroid was 

WRw, tumor in extrinsic cancer (see Fig S2) The 

isthmus of the thyroid was not invaded in eiLnsic tmroinom 

The sternohyoid and sternothyroid muscles often referred 
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to as the nbbon oi stiap muscles, ueie invaded in fixe of 
59 specimens In one instance of endolai-jTigeal carcinoma 
these muscles weie invaded at the point of tumor penetration 
thiough the external peiichondiium of the anterior thxroid 
cartilage In subglottic carcinoma invasion of the ribbon 
muscles and thyroid gland x\as found in one case, and inxasion 
of the nbbon muscles and the prelaryngeal node, in another 
(see Fig 33) In two epiglottic carcinomas the tumoi passed 
thiough the anterior hyoepiglottic ligament to invade the rib¬ 
bon muscles 



Fip 33 A focus of cancer In the ribbon mnsLli » was ticcblcnlalb found 
adjacent to the prclnr'nsttal node 


DISCUSSION 

The results of this stud> of surgical patholog> of cancer 
of the larynx indicate that a relationship exists between the 
primary lesion and the likelihood of occult metastatic disease 
Some mfoimation has also been obtained nith respect to 
the incidence of metastatic disease in sites not ahxaxs ap¬ 
preciated The degree of correlation between the extent of 
the local disease and the metastatic disease ma> be altered 
by expansion of the senes of specimens studied Tlicro is 
substantial agreement betxseen comparable findings in the 
author’s senes and obseirations reported in the literature 
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Pathologic Investigation of carcinoma of the larynx m the 
present group revealed a high incidence of m idespread 
metastases in impalpable nodes* homolateral to tlie primary 
lesion in the extrinsic, the subglottic or the endolaryngeal 
areas Such wde scattenng of nodes ■would explain lateral 
neck "recurrences” after laryngectomy When such nodes 
become clinically evident following laryngeal surgery, the 
low position and size of such nodes often increase the likeli¬ 
hood of failure of secondary neck dissections 

After irradiation of the neck, -wide scattenng of positive 
impalpable nodes would explain “recurrences” at the border, 
or outside of the irradiated field In two patients who had 
previously received radiotherapy, the surgical findings sup¬ 
ported this suggestion It becomes much more difficult, if 
not impossible, as impalpable nodes increase the size of the 
field, for radiotherapy to sterilize the tumor adequately 

The high incidence of Impalpable nodes lias been related 
to surgical failure bj several authors,’whose 
evidence indicates that demonstrably invaded impalpable 
nodes may explain the great majonty of failures of simple 
laryngectomy In the writer’s experience metastases In 
impalpable nodes in four of 18 (31 per cent) specimens of 
endolaryngeal carcinoma were not surprising, if one ap¬ 
preciates that the lymphatic supply is nch immediately above 
the cord Carcinoma rarely metastasizes from a mobile true 
cord, but in fixation of the cord due to invasion of muscle 
infiltration into the muscular lymphatics may lead to lateral 
cervical nodal metastases 


Pietrantonl et ai reported a high incidence of metas 
tases from vestibular carcinoma in impalpable nodes but 
they gave no exact figures In their classification, vestibular 
carcinoma may indude those involving the aiytenold Since 
the incidence of metastasis is unusually high when the aryte¬ 
noid Is involved, from their data It is difficult to determine 
innidence of metastatic carcinoma from the false 
TOM imd the ventncular areas The demonstration of posi 
tive impalpable nodes m one-half of the number of gub- 
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glottic and extimsic carcinomas in the writer’s series cor- 
1 elates well with the figures of 46 pei cent and 68 per cent 
respectively reported by Pietrantom, et al 

Pietrantoni and Ins collaboratois,"» and Bocca’ have re¬ 
lated the high incidence of cancer in impalpable nodes demon¬ 
strated aftei elective neck dissection to eventual surgical 
success Pietrantom’s group’® reported a 63 per cent five 
year suiwival for patients treated by prophylactic or elective 
neck dissections with laryngectomy for vestibular carcinoma 
and 25 per cent for laryngectomy alone 

Bocca, wdio is a colleague of Pietiantoni, similarly reports 
65 per cent five year survival for patients w'hose vestibular 
cancer was treated by prophylactic neck dissection Mith 
laryngectomy, and 25 pel cent by therapeutic neck dissection 
The clinical reports by Sylvester-Begnis®' and Del SeB* also 
suggest that bettei results aie to be expected watli one-stage 
radical surgery than by witliliolding neck dissection until 
nodes have been demonstrated, or by irradiation of nodes 
that are already palpable 

There was a high degree of coiTelation between positiw 
prelaryngeal nodes and lateral cervical metastases from sub- 
glottic and endolaryngeal tuniois in the author’s series, (five 
of five) Rouvieie’s®® study of the IjTnphatics of the Inrvnx 
and neck would lead one to anticipate progressive spread 
from the endolaryngeal area to the pielarjTigeal node, and 
then to the deep cervical area, however, since the prelami- 
geal metastases w^ere microscopic or small, and those in the 
lateral ceiwical Ijmiphatics were equally small or larger 
and widely dispersed, thev mav have occurred as essentialh 
multiple lymphatic emboli 

It IS important to detennine wiiethei this high degree of 
correlation between positive prelar-jmgeal nodes and deep 
ceiwical nodes will be found in a laigei senes of obscnations 
It IS of interest to note that pielamigeal nodal metastasis has 
not been found wnth cxti wsic caremoma of the Iami\, al¬ 
though deep cervical metastases aie common Apparently 
h-mphatic spiead from sites siipenoi to the time cord does 
not involve the inferiorly directed hmiphatic channels which 
are efferent from the tnie cord 
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The observation that impalpable metastases wore pr^ 
dominantly homolateral to the primary lesion correlates wel 
wiUi the infrequency of contralateral or crossed nodal 
metastases noted The madence of crossed nodal metastasis 
in the present group was low, (none for endolaryngeal, one 
of 10 for subglottic and two of 20 for extnnsic cancer) 
too low to justify bilateral elecbve neck dissection ^vith 
laryngectomy for unilateral carcinoma. 

Palpable adenopathy has become generally accepted as an 
absolute indication for radical neck dissection with laryngect¬ 
omy for all types of advanced laryngeal carcinoma,’ ” ” 

Multiple impalpable nodes have almost invariably been 
found in association with palpable nodes, while direct exten¬ 
sion from larger nodal metastases may involve the great 
vessels of the neck. A palpable metastasis therefore, may 
determine the prognosis rather than the primary site and 
iocal extension of the lesion 

An important relationship exists between endolarynstal 
lesions and the likelihood of involvement of the cartilages of 
the larynx and the pre-epiglottic space With invasion of 
these structures nodal metastases are frequent, while in the 
absence of this invasion nodal metastases are much less 
likely In the writer’s series of endolaryngeal carcinoma, in 
SIX of seven (86 per cent), invasion of the thyroid cartilage 
was associated with positive lateral cervical findings 

Similarly in four of five (80 per cent), involvement of the 
pre-epiglottic space was associated with positive lateral cervi¬ 
cal findings By contrast in the absence of invasion of the 
thyroid cartilage, positive cervical nodes were found in three 
of 11 specimens (27 per cent), and in the absence of invasion 
of the pre-cpiglottic space positive nodes were found in 
five of 14 specimens (88 per cent) 

Broyles” attributes the frequency of invasion of the an¬ 
terior thyroid cartilage to the intimate relationship between 

e cartilage and the tendon of the anterior commissure 
Absence of this intimate relationship lateral to this tendon 
may explain why direct extension of cancer through the lat¬ 
eral lamina of the thyroid cartilage has not been observed 
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The tendon of the antenoi conimissuie is a band of fibrous 
tissue, measuiing about one mm m uidth and 10 mm in 
ength, located in the midline on the postenor aspect of tlie 
anteiioi thyioid cartilage, whose lymphatics and blood vessels 
entei the peiichondiium of the thyioid cartilage 

The coil elation noted between nodal metastases and in¬ 
vasion of cancel into the thyioid cartilage and pie-epiglottic 
space in endalm-yngeal caicmoma was not found in subglottic 
and cei'tain extrinsic cancels An explanation maj be based 
upon anatomical consideiations In subglottic carcinoma, the 
tumoi arises laterally beneath the true cord and reaches the 
anterior commissure tendon area relatively late in its evolu¬ 
tion In pyiifoim sinus carcinoma, extension occurs around 
the lateral lamina long before approaching the antenoi thj- 
roid car*tilage 


The pre-epiglottic space is in intimate anatomic relation¬ 
ship with epiglottic, ai^epiglottic and endolaiyngeal cancers, 
wheieas this space is distantly related to pyrufom sinus and 
subglottic cancel’s Invasion of the pi e-epiglottic space occurs 
relatively early from the first three sites and ma\ occur 
relatively late in the latter two areas 


In spite of the leadilv adduced explanations from anatomical 
considerations for extension of laryngeal cancer to the thvroid 
cartilage and the pre-epiglottic space, it is impoi’tant to deter¬ 
mine wliethei these relatlonshlps^vlll be borne out by a larger 
experience because of the prognostic significance of such 
extensions 


The thyroid gland and the ribbon muscles aie m close rela¬ 
tionship to the thvroid and cricoid cartilages and the prc- 
epiglottic space, and may become involved vith or mthout 
invasion of the thjnoid cartilage, the pre-epiglottic space or 
the pi e]ar\'Tigeal node These obseii'ations may explain mam 
surgical failures, expeciallj those of naiiow field procedures 


Since involvement of the thvroid gland was demonstrated 
in about 10 per cent of the m nter’s senes, neck dissection 
should include cn bloc iemo%al of the lateral lobe and isthmus 
In four instances, the thvroid capsule vas imadcd hr direct 
extension, and in tv o instances Ijunphatic tumor emboli vore 
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found on microscopic examination In addition, the para- 
tracheal nodes, demonstrably involved in tivo instances, were 
readily removed onl> in conjunction mth the adjacent thjroid 
gland 

Invasion of the sternohyoid and aternothyroid muscles has 
also been demonstrated through the anterior thyroid cartilage 
in endolaryngeal carcinoma (once), through the cncotliyioid 
membrane in subglottic carcinoma (twice) and through the 
hyo-epiglottic ligament in epiglottic carcmoma (twice) 

The results discussed above provide some explanation for 
the shortcomings of limited surgical procedures in cancer of 
the larynx Evidence has been presented which indicates that 
more extensne radical surgery should materially improve the 
outlook for cancer of the larynx 


BUMMARX 

1 A pathologic study of 69 surgical specimens removed 
from laryngectomy and elective or therapeutic radical neck 
dissections for carcinoma of the larynx has been presented 

i Fifty five tumors (93 per cent) were chai-acterired bj 
ulceration fungation and deep infiltration three were 
exophytic, papillaiy structures and infiltration was minimal 
Fifty six tumors (96 per cent) were of tlie squamous cell va 
riety and three were adenocarcinomas 

S ObservabouB of characteristic features of the local 
disease were presented according to the classification of 
endolaryngeal subglottic and extrinsic caranoma 

In 18 endolaryngeal carcinomas, the following features were 
noted 


I 


2 


S 


The tumor of the true cord wag localized to its anterior 
half for some time, and slowly invaded the false cord 
and ventricle, anteriorly and superiorly 


Fixation of the cord was due to infiltration by cancer 
of the intrinsic muscles, and was not due to invasion of 
the arytenoid cartdage 

Carcinoma as lymphatic emboli was occasionallv ob 
served in the deep local tisane 
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^ Invasion of the anteiioi thjnoid cartilage was commonlj 
demonstrated (seven of 18) Primaiy invasion of 
the lateral lamina of the thyroid and the cncoid carti¬ 
lages was not obseiwed 

5 Infiltration of the pie-epiglottic space was obsened in 
five instances Fiequently, invasion of this space and of 
the thyioid cairtilage was found m the same specimen 
(four of 18) 

6 Involvement of the immediate evtialai’jmgeal soft tissue 
structures is frequent 

a Occult metastases to the prelaryngeal node v ere in 
frequently demonstrated (t\Mce) 

b Invasion of the thyroid gland occurred twice, and 
in tivo instances positive paratracheal nodes wore 
in close apposition to the gland 

c Infiltration of the sternohyoid and stemothyi'oid 
muscles was found once 

In 13 subglottic carcinomas the following features verc 
noted 

1 The tumor remained localized beneath the tmc coid and 
was frequently unilateral The center oi ongin was 0 6 
to 1 0 cm beneath tire cord, often the adiancing margins 
of the tumor were submucosal, infiltration of the suprn- 
glottic area w as infrequent 

2 Invasion through the cncotimoid mcmbi-ane was ob 
seiwed (three of 13) 

3 Fixation of the vocal cord was due to tumor infiltration 
of the intnnsic muscles and not to invasion of the 
ai^rtenoid cartilage 

4 Lymphatic and penneui-al Ijunphatic invasion was ire- 
quenth observ'ed in the deeper subglottic tissues 

5 Destruction of the anterior thj-roid cartilage w as unusual 
(once), and erosion of its lateial lamina was not demon- 
strated The cncoid cartilage was seldom invaded o> 
cancer (once) 
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6 Invasion of the pre-epiglottic space was not demon 

strated 

7 Involvement of immediate extralaryngeal soft tissue 

structures was frequent 

a Occult metastasea to the prelaryngeal node was not 
infrequently found (three of 18) 
b Invasion of the thyroid gland was observed twice 
c Infiltration of the sternohyoid and sternothyroid 
muscle Mas observed twice 

In 28 extrinsic carcinomas, the following features were 
noted 

1 The primary tumoi rapidly and deeply infiltrated the 
local area and spread laterally toward the lateral cervical 
lymphatics 

2 Invasion of the endolarynx occurred frequently by the 
direct “retrograde' submucosal route, but subglottic in¬ 
vasion was rare. 

S Fixation of the cord, if present, was due to tumor about 
the penchondrium of the arytenoid cartilage and secon 
dary invasion of the intrinsic muscles Twice tlie aryte¬ 
noid cartilage was directly infiltrated 

i Submucosal and deep lymphatic tumor invasion was in 
variably demonstrated in the local lesion 

5 Involvement of the pio-epiglottic space occurred very 
frequently with aryepiglottic fold and epiglottic cancers 
(11 of 12) and infrequently with pyriform sinus cancers 
(two of 16) 

B Invasion of the anterior thyroid cartdage was not ob¬ 
served, and only once was its lateral lamina invaded 

7 Involvement of immediate extralai-yngeal soft tissue 
structure is frequent. 

a Metastases were never demonstrated in the pre¬ 
laryngeal node 

b The supenor lobe of the thyroid was Invaded twice 
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c Twice in epiglottic caicinoma, theie was infiltration 
of the sternohyoid and steinothjnoid muscles This 
was not found in othei extrinsic cancers 

i The tumors w'eie giouped accoiding to presence or ab¬ 
sence of palpable nodes The following characteristics were 
noted for the impalpable gioup 

1 Impalpable nodes wduch contained carcinoma weie homo- 
lateially demonstrated in foui of 13 endolarjmgeal 
carcinomas (31 pei cent), m six of 12 subglottic carci¬ 
nomas (50 pel cent), and eight of 14 extiinsic carcinomas 
(57 pel cent) 

2 In all three piimaiy lesions, caicinoma m impalpable 
nodes w^as demonstiated in all tiiangles in the neck, 
except in the submental aiea These nodes w'ere equalh 
distnbuted, and wndely dispersed in the lateral neck 

S Such positive impalpable nodes often measured 0 6 to 13 
cm in their longest axes 

The characteristics of the palpable node group are 

1 Palpable nodal metastases were demonstrated m five of 
18 endolaryngeal cancers, one of 13 subglottic cancers 
and 14 of 28 extrinsic cancers 

2 Multiple positive nodes Avere invaiiably demonstrated m 
association w ith the mam palpable node 

5 Crossed metastases have not been found in any of the 
endolarvngeal caicinomas but were found in one of 10 uni- 
lateial subglottic carcinomas, and in two of 20 unilateral 
extnnsic carcinomas (10 per cent) 

6 Coil elation between the invasion of cancer into the im¬ 
mediate extralaijTigeal structures, the prelarjngeal node, the 
tliATOid cartilage, the pre-epiglottic space and lateial cciwical 
nodal metastases revealed the following 

1 In eveiy instance of endolanmgcal and subglottic 
caicinoma, when the prelamigeal node was microscopi¬ 
cally positive, cancel w as demonstrated in the lateral deep 
cenncal nodes (fne of fi'm) 
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i In endolaryngeal carcinoma, invasion of the thyixiid 
cartttage and of the pre-epiglotttc space nas usuallj as¬ 
sociated with demonstrable cancer in the deep cervical 
lymphatics (six of seven or 86 per cent, and four of five 
or 80 per cent respecbvely) In the absence of invasion, 
there was a lower incidence of positive nodes (three of 
11 without cartilage invasion and five of 18 in the ab¬ 
sence of pre-epiglottlc space invasion), with a corre¬ 
sponding higher incidence of negative nodal findings 
In subglottic and extnnsic cancers, invasion of the thy¬ 
roid cartilage was rarely observed 

S In epiglottic and aryepiglotUc fold carcinoma, involve¬ 
ment of the pre-opiglotbc space was invariable (11 of 
12), and was associated with a significant incidence of 
positive nodes (seven of 11) m the lateral neck Ab 
sence of invasion of the pre-epiglottlc space was rare 
(one of 12), and in this instance positive nodes were 
not found 

7 The following observations on the thyroid gland and the 
ribbon musdes were noted 

i Invasion of the thyroid gland was encountered in six 
of the 59 specimens (10 per cent) Carcinoma has been 
demonstrated in the isthmus, lateral lobe, and superior 
lobe, either as lymphatic emlmli within the gland or as 
invasion of Its capsule Positive paratracheal nodes 
have been found in Immediate apposition to the capsule 
of the gland 

S Invasion of the sternohyoid and sternothyroid muscles 
was demonstrated in five of 69 laryngeal cancers and can 
occur through the anterior hyoepiglottic ligament, 
through an eroded thyroid cartilage, or through the 
cricothyroid membrane. 

3 Invasion of cancer in these structures the thyroid gland 
and the ribbon muscles, has been occasionally demon 
fltrated independent of involvement of the thyroid cart! 
'age, the pre-epiglottic space and the prelaryngeal node. 
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CONCLUSIONS 

1 A study of the thiee primaiy types of laiyngeal carci¬ 
noma revealed chaiactenstic differences of local spread and 
invasion The location of the pi imai-y tumoi was the deloi-min- 
ing factor as to frequency of invasion of the prelaryngeal 
node, the pi e-epiglottic space, and the thyioid cartilage 

2 Differences existed between the site of origin and the 
incidence of impalpable metastases A high incidence of 
metastases A\as demonstiated in impalpable nodes from 
extiinsic, subglottic and endolaijmgeal caicinomas (57 per 
cent, 50 per cent and 31 per cent respectivelj) Impalpable 
metastases obseiwed in the lateral deep ceiwical nodes were 
neaily always homolateial and larelv contralateial to the pn- 
maiy lesion, therefore, initial accuiate clinical classification 
of the pnmaiy lesion is extremely important 

S In endolaiyngeal and subglottic caicmoma, theie vas a 
high degree of con elation between involvement of the pre¬ 
laryngeal and deep cervical nodes 

4 In endolaryngeal carcinoma, there was good correlation 
between invasion of the thjuoid cartilage and pie-epiglottic 
space and cancer in the cenucal nodes Absence of invasion of 
these structures does not rule out the possibility of invasion 
of lateral cerwical lymphatics 

5 In epiglottic and aryepiglottic fold cancer, invasion of 
the pre-epiglottic space almost invar labh occiiiicd and was 
associated wuth a high incidence of carcinoma in the cenical 
nodes 

S In endolarvngeal, subglottic, epiglottic and an epiglottic 
fold cancers, the demonstration of tumor invasion in tho 
prelaryngeal nodes, in the thjnoid cartilage, or in the pro- 
epiglottic space are important prognostic findings 

7 Involvement of the tlmoid gland and of the sternolnoid 
and stemothj-roid muscles occurred often enough to he con- 
sidered a liKelv metastatic featme of canc'^r of the lannx 

S The r-esults of this studj on specimens lemorcd from 
larvngectomv and neck dissection on n consecutne group o 
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operable laryngeal carcinomas, whldi support the above con¬ 
clusions, seem to warrant the following surgical considera¬ 
tions 

a Only wide field laryngectomy will encompass the local 
laryngeal lesion. This suigery should include not only 
the hyoid bone, the first tracheal ring, all ribbon muscles 
from the hyoid to the sternum, and tissue lateral to the 
anterior border of the sternocleidomastoid muscle, but 
should also include the isthmus and lateral lobe of the 
thyroid on the aide of the lesion The infrequency of in 
vasion of the thyroid gland or the nbbon muscles does 
not constitute a reason for preserving these structures 

li Therapeutic neck dissection with laryngectomy la manda 
tory but often multiple nodal involvement is demonstrat¬ 
ed, and these nodes may determine the prognosis rather 
than the primary lesion 

e The incidence of impalpable metastases from endolaryn 
geal, subglottic and extnnsic cancers is sufficiently high 
to justify en bloe elective unilateral or bilateral neck 
dissection with laryngectomy 

d. Secondary neck dissection must be strongly considered 
in a specific situation If pathologic examination of the 
specimen from simple laryngectomy reveals metastasis 
in a prelaryngeal node invasion of the thyroid cartilage 
or the pre-epiglottic apace, there is likelihood of further 
spread to the lateral neck. 

e Because of the low incidence of crossed nodal metastasis, 
bilateral elective neck dissection appears to be contrain¬ 
dicated in every instance of unilateral carcinoma of the 
larynx. 
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MICRO CHEMICAL STUDIES ON NORMAL CERUMEN t 
L THE LIPID AND PROTEIN CONTENT OF NORMAL 
CERUMEN AS AFFECTED BY AGE AND SEX 

S P Chung, Ph.D ,* 

0 H LOWRV, M D ,* 
and 

B H Sentoru, ml ,* 

St. Louis, Mo 

The chemical composition of cerumen is of mterest to otol¬ 
ogists, particularly in connection with infections of the exter¬ 
nal ear A search of the literature on the subject, however, 
produced very little information. Most of the work re¬ 
ported' ’ * was performed on pooled samples, a procedure made 
necessary because of the sm^l quantity of cerumen that could 
be obtained from each subject. With imcro-technlques it is now 
possible to analyze samples as small as 0 2 to 0 3 mg * It is 
the purpose of this paper to report modifications of these 
micro-techniques for tte study of individual samples of ceru 
men in order to obtain a dearer picture of their clinical com 
position The lipid, protein, and non-lipid non protein content 
of normal cerumen from subjects of various ages and of both 
sexes are presented here in order to ascertam whether a rela¬ 
tionship between age and sex and these constituents exists 


MATEEIUL AND inTTHODS 

One hundred and twenty individual samples of cerumen 
were removed with a curette from the ear canals of dmlcally 
normal subjects and preserved m a deep freeze until time of 
analysis 


The samples were weighed In the following maimer Paper 

Wa^ln, 

the vrtta performed uBder Coatroot AH* «(03«) S8041 between 

wh no.nm»oKO» once imS nCMpt-a for 
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cleansing tissue which had previouslj been extracted \\ ith re¬ 
distilled ethanol was cut into appioximately 1/3 to 1/2 cm 
squaies and weighed on a quaitz fibei micro balance, 200 to 
600 miciogiams of tlie samples w'eie smeared onto the center 
of the tissue and iviapped tightly in older to pievent am un- 
dissolved particles escaping into the solvent during the extrac¬ 
tion of the lipid The wrrapped wax was then dried under 
vacuum foi 30 minutes and weighed to obtain the dn is eight 

Total hpids w'ere estimated by the loss in w eight after e\- 
tiaction w'lth ledistilled ethanol Aftei thiee extractions the 
residue lemaining in the tissue was diied and weighed again, 
the loss in w^eight being taken to repiesent the amount of the 
total lipids The piotein content svas measuied on the resi¬ 
due left aftei lipid extraction using a coloiimetnc method’ 

The alcoholic extract was taken to lepiesent the total lipid 
despite the fact that a poition of the fiee ammo acids was 
usually exia acted along with it Analjsis foi ammo acids, 
how'^ever, showed that the extracts contain only 2 0 to 3 5 per 
cent amino acids 


RESULTS AND DISCUSSION 

Tables 1 and 2 illustrate examples of i-esults obtained in 
analyses for total hpids in pooled and individual samples 

Data foi the 120 mdmdual samples classified according to 
age and sex aie piesented m Table 3 The lesuits show no 
significant diffeience in lipid and protein constituents between 
the two age gioups of cluldren nor is there anv indicated be- 
tw een the sexes l^Tien data for the adults and children arc 
compaied, the childien are found to have shghtlj higher lipid 
and lower piotem \alues, but the difference is not statishcslh 
significant Among the adults there is little ^al lation m hpid 
or piotein content in relation to either age or sox Good con¬ 
sistency IS shown in both fractions 

There is marked indmdual variation among the samples of 
the same age gioup as shown b^ the \alucs of standard cr- 
lors (see Table 3) The results \aned with different samples 
In some cases a precision of better than 1 to 2 per cent was 
obtained wheieas m others the range extended to 10 to In 
pel cent The non-uniformih of a considerable number ot 
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the samples is one of the most difficult pioblems and ma\ bo 
a lesult of tlie fact that eai wax is a very heterogenous nuv 
tuie Mixing the samples befoie weighing helps somewhat, 
but still it IS veiy difficult to obtain unifonn samples, there- 
foie wdien the size of the sample peimitted, as many as fi\e 
01 siv determinations were perfonned and the average taken 
Wheatley” in his study of sebum-like materials of human or¬ 
igin made similai obseiwations legaiding ceiumen samples 

The natuie of the non-hpid non-piotein fraction is not ict 
detenmned One possibility is that the unsaturated compon¬ 
ents of the lipid, on standing m the eai canal, mav undergo 
polymerization, oxidation, oi both, thus rendenng them uiiex- 
tractable by solvents and lowering the lipid content The non¬ 
lipid non-piotein fi action may possibly be used to indicate the 
degree of fieshness of the sample 

The lelatively high lipid findings in cliildien disagrees with 
the widely accepted fact’ that the amount of fat secreted onto 
the surface is less m childhood, rises lapidly wntli the onset 
of puberty and then levels off to stationaiy adult values there- 
aftei The distubution of apoenne and sebaceous glands in 
the skin lining the eai canal differs from that of skin of tlie 
othei paits of the body and mav partiallj explain the varia¬ 
tions in oui findings 

Of significance is the tendency foi eai w'a\ to be retained 
in the eai canals of adults ovei long peiiods of time This 
occurs less fiequently in children Since the cerumen col¬ 
lected foi this study was taken as it occuiied in the external 
eai canal, skin debris, haii follicles and some foreign material 
w'eie found These non-seci etoi-j substances wdien piesont m 
appieciable amount would influence the percentage of the 
components 

No definite conclusions ha\e been icached with regard to 
the effect of age and sex on the fat content of the skin of the 
adults Emanuel,” Kvoniing,’ and Kiik’” have indicated that 
in wmmen theie is a significant drop in sebaceous secretion in 
the older age groups whereas in men no cliange is obseiwcd 
A similar tiend in the fat content of human hair is demon 
stinted bv Nicolaides and Rothman ” I\ersen, Videback anrf 
Kiik,’= howevei, reported that no significant correlation was 
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noted between age and sex and casual lipid levels on the fore¬ 
head and on the back of the hand Our data in the ear canal 
seem to agree with the findings of Iversen, et al 

Methods are now being sought to collect freshly secreted 
samples in an effort to circumvent contaminations and changes 
in cerumen which may occur from prolonged stay in the ear 
canal 


SPUMASY 

1 With the use of micro-techniques modified for this study, 
a total of 120 individual samples of cerumen were analyzed for 
lipid and protein content. 

2 The results analyzed according to sex and age indicate 
that children have slightly higher lipid and lower protein con¬ 
tent than the adults but this difference is not statistically 
sigmficant 

J Among adults there is little variation in lipid or protein 
content according to age 

i There is no significant difference according to sex in 
either children or adults. 
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THE DR CHARLES BRAMMAN MEDING AWARD 

On the evening of October 28, 1955, The Hailem Etc and 
Eai Hospital bestowed upon Dr Franz Altmann the Dr 
Charles Bramman Meding Award 

Tins awaid is gianted annually to the person judged to 
have made an important contiibution foi the advancement of 
Otolaryngology and/or Ophtlialraologj' 

Di Altmann’s film, “Embryology of the Eai," was con¬ 
sidered an outstanding acluevement It was showm at the 
hospital auditonum coincident with the piesentation of the 
award 



THE MANAGEMENT OF SOFT TISSUES IN 
TEMPORAL BONE SURGERY • 


Kenneth McAskile, M D , 
Toronto, Canada 


The craftsman there, the smith loith that metal of hxs, tenth 
these tools, tenth these canning methods—hoiv little of all he 
does IS groperly hts tvorK All past inventive men work there 
with him as indeed with aU of us in all things 

Temporal bone surgery has reached a high state of per¬ 
fection in recent years This has largely been due to improved 
techmques, better illumination and magnification the electri¬ 
cally driven high speed dnll and the antibiotics With ever 
increasing knowledge of the physiology and the pathology of 
the ear. otologists today ore stnving to maintain or improve 
the function of the diseased ear as well as to eradicate the 
pathology 


To accomplish this it is necessary to preserve the essential 
functioning anatomy of the middle ear, and by various plastic 
procedures reconstruct the available tissue in such a man¬ 
ner that the health and function of the ear will be maintained 
Many of our failures are the result of improper management 
of the soft tissues rather than the result of madequate 
surgery 


Throughout the past nine years, the essential details of 
soft tissue management have been of special interest to me 
This has included competent instruction, witnessing the surgi- 
oal treatment in skiUed hands, many trials and errors on the 
cadaver and personal experience with 1,600 cases Tlie diffi¬ 
culties and failures have all been carefully assessed and cer- 
Wn principles have been accepted as those most likely to 
bring a successful clinical result It is indeed the attention 
to detail and the respect for the function of the various struc 
tures that will make this possible 


»«r p«,l*c2foJ lSb?n^!¥lr Y”!!?' OfOc ana acofpt.d 
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To say that many new ideas aie involved nould bo incor- 
lect, foi tins IS not a piimary reseaich problem The litera- 
tuie and many distinguished authors are quoted, but the sur¬ 
gical technique advised and discussed is that which I use per¬ 
sonally, and the results have been assessed solelv on this ma¬ 
terial The tissues to be considered aie the skin, subcutane¬ 
ous tissue, muscle, peiichondiium, cartilage, peiiosteum, end 
osteum, dm a and facial neiwe 


Utmost caie must be exercised to avoid unnecessarv tiaunin 
to the tissue dm mg suigery Trauma can be minimized bi 

1 Gentle handling of all tissues 

2 Adequate illumination and exposuie 

3 Piopei magnification 

4 Maintenance of a diy surgical field 

5 Intimate knowledge of the anatomj 

6 Sharp surgical instruments 


In all temporal bone surgery, pieparation of the suigical 
held IS an important factor, and especially so in surgical pro¬ 
cedures which are perTormed for non-infective pathologj, 
such as the fenestration operation for otosclerosis and the 
destruction of the membranous labyrinth in Meniere’s dis¬ 
ease 


The night before suigery the hair is shaved foi one inch 
around the ear The ear and suiTounding skin are carefulli 
cleansed with Vel, then washed with alcohol, 1/1000 tinctuic 
of Zephiran is instilled into the external canal and the shaved 
area is painted vith the same solution The entire area n 
covered with a sterile mastoid dressing With the exception 
of shaving, this procedure is repeated on the operating table 


The use of adequate amounts of a suitable antibiotic pre- 
operatively and postoperativelv does much to reduce ti'isuc 
reaction In infectne surgeiw the pioper antibiotic can lie 
selected by bacteriological sensitivity tests In non-infccti\c 
smgeij the antibiotic of choice is penicillin It is neccssan, 
Iiovevei. to deteimine if the patient has an^ drug idiosvn- 
ciasies This can fiequentlj be ascertained bi a carelu 

histoiw 
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SIMPLE MASTOIDECTOMY 

In 1928 Lempert advocated the eudaural approach for the 
simple mastoidectomy Since that time many articles have 
been written, praising and condemning the endaural simple 
mastoidectomy For the following reasons I feel the post- 
auricular approach is still the method of choice 

1 More direct access to the mastoid cells 

i The aurlculai cartilage is not exposed to the virulent 
infection which is usually present, and the development of a 
penchondrifas is less likely 

S Recurrent mastoiditis following the endaural incision 
may cause a bulging into the external canal making examina 
tion of the tympanic membrane nearly impossible It is then 
difficult to diiferentiate between an external otitis, furunculo¬ 
sis or a recurrent mastoiditis 

The post auricul ar incision is made a quarter of an inch 
p osteno r to the attectunent of the auricle to the head, through 
the skin and soft tissue down to the bone The temporal 
muscle must be avoided at the upper end of the incision The 
skin and penosteura are then elevated anteriorly and poste- 
norlj 

Using sharp dissection with scissors, part of the attach¬ 
ment of the sternocleidomastoid muscle to the mastoid process 
is removed In elevating the akin and periosteum anteriorly 
damage to the tissues of the external canal must be avoided 
or atresia of the canal may result. Bleeding from the soft 
tissue is then controlled either by tleing tlie vessels, or with 
electro-coagulation 

If coagulation is used, particularly near the skin surface. 
It must be minimal or undue damnge to the tissue will result 
A. post-auricular retractor is inserted and opened carefully 
Following complete exenteration of the diseased cells, all loose 
bone clilps are removed The post-auricular retractor is re¬ 
moved and again bone fragments are searched for on the soft 
tissue and removed 

The usual procedure la to suture the upper two-thirds of 
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the post-aunculai incision and insert a nibbei dram into tlie 
lowei end In 1906 Reik=> allowed the mastoid cavity to fill 
completely with blood clot and then sutuied the entire inci- 
«on Failures weie frequent because of lecurient infections 
Florey and Floiey* intioduced perfusion of the cavih nith 
penicillin solution Reading* advised allowing a clot to fill 
the cavity, then sutuiing completely 

CawthoiTie® states that during the past 12 years he has 
stitched up the post-aural wound vuthout any artificial diain, 
and every case has dned up quickly vuth eaily healing of the 
tympanic membiane and letuin to normal heaiing Recurrent 
infection is conti oiled by the use of the proper antibiotics 
given systemically The external canal is packed completeli 
with a strip of gauze ribbon soaked in alcohol By this method 
theie IS lapid healing of the post-auiiculai incision and cessa 
tion of dischaige fiom the tympanic membiane 

Reading* states, “The moie complete the opening of the 
cells and removal of the endosteum has been, particularh in 
the region of the aditus, and the less the postoperatne clot 
has been interfered with by diains or irrigation, the greater 
the chance of obtaining complete obliteiation of tlie caviti 
doivn to the level of the aditus ” This method should prei eiit 
lecurient mastoiditis, which is stated to be about 10 pei cent 
of all operated cases of acute mastoiditis 

Duiing the last tv'o years I have used the complete closure 
method on six simple mastoidectomies with healing of the 
post-auricular incisions by primary intention and vith rapid 
healing of the tympanic perfoiations The same post-auricuIar 
incision followed by complete closure has also been used in 
12 cases of destiuction of the labjuinth for labninthine hj- 
diops, and in nine cases of decompression of the facial none 
m Bell’s palsy, and all lia\e healed bj primary intention 

SURGERl OF THE CHRONICALLY DISCHARGING FAR 

Under this heading Mill be included the complete radical 
mastoidectomy and the modified radical mastoidcctomi Uic 
object of this surgen’ is 

1 To remove the pathologi’’ and to pi event anv progression 
of the disease wluch might endanger the patient's life 
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i To preserve or improve tiie heanng 
S To obtain a dry ear 

4 To obtain a cavity winch is entirely lined by squamous 
epithelium, which has no hidden recesses and which is easily 
visible through an enlarged meatal opening 

The type of operation performed will depend upon the 
pathology, the heanng, and the presence of complications or 
threatened complications Day' states, “ make the _QPeration 
fi t the patie nt. Do not make t he-Patle nt fit the operation ” 

The conservative type of radical mastoid surgery associ 
ated witli such men as Jansen, Comer, Barany, Heath, Bondy, 
Siebenmann, Ballenger Richards Dench and Blackwell did 
not become popular with otologists until after 1938, when 
Lempert' reported his endaural approach Since then numer¬ 
ous articles have appeared on tins subject indicating the value 
of conservative operations and the needless destruction of 
function by more radical procedures 

Failure to achieve the objective stated above by competent 
otologists is more frequently due to faulty handling of the 
soft tissues than to in^equate bone surgery Competence m 
bone surgery can be acquired by laboratory exercises on the 
cadaver, however, competence in soft tissue management can 
be acquired only by practicing on the cadaver observing the 
procedure in skilled hands and then conscientiously attempt 
ing to accomplish what has been observed 

It is only by diligently following tliese operated cases over 
an extended penod of time that one is able to obseiwe what 
eventually happens to the skin graft that was used, the per¬ 
foration in the tympanic membrane the tympanomeatal flap 
and the meatal opemng Tfiiese things cannot be learned from 
the cadaver 

Unfortunately the resident surgeons in otolaryngology are 
more interested in the surgical techniques carried out in the 
operating room tlian m the postoperative care in the follow-up 
clinics This may be due to the relatively short length of 
lime available to them during their training in the hospital 
In my experience, residents who have gone into practice from 
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oul tiaining couise have had then chief concern from soft 
tissue complications such as stenosed meatuses and granula 
Uons under the conchal margin, rathei than from impropoi 
bone surgery By observing the end results, one is able to 
correct mistakes made on the operating table and during the 
early post-operative treatment 

THE INCISION 

The essential of a satisfactoiy incision is that it should 
provide the most direct approach to the disease process This 
rs accomplished by a post-auncular incision m the simple 
mastoidectomy In the majority of chronic discharging ears 
the pathology is primarily located in the middle ear, the attic 
and the mastoid antium, and is best approached bj the end- 
am al i oute Many competent otologists still pi efer to use the 
post-auiiculai route, claiming that they can accomplish the 
same results with the same ease as otologists using the end- 
aural approach 

The direct accessibility and good visibility of the endaural 
appioach enable the operator to examine both the anntomv 
and the changes produced bj’’ disease in a minute fashion, 
and to apply the most refined technique in handling the struc¬ 
tures As a result it is possible to piesen’e the function of 
the auditory organ, which is a pronounced feature of the 
technique ® 

In certain cases where complications are piesent or antici¬ 
pated, or where there is a particularly large cellular develop¬ 
ment of the tip or retrosinus area, the endaural incision can 
be combined with a post-auricuIar incision At the comple¬ 
tion of the operation the post-aunculai incision is closed com¬ 
pletely and the post-opeiative treatment is earned out through 
the endaural incision 


TECHNIQUE 

The operative site is prepared as described prenously In 
addition the left thigh is prepared the dar prernous to the 
operation, in case a skin graft is required Tins •''ssHfes ‘ 
sterile donor area and saves considerable time and confusion 
during the actual operation 
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anaesthesu 

General anaesthesia is used exclusively lor suppurative tem 
poral bone surgery, unless deftmtely contraindicated An 
endotracheal tube is employed In a closed system, which per¬ 
mits the use of electro-coagulation without danger 

PREPARATION AND DRAPING 

The sterile dressing is removed and the operahve site is 
again sciaibbed with a solution of Vel The excess solution is 
removed from the external canal by suction and tincture of 



denionitr«tlns m metSod tor fixation of the 

iTTelll. . I”!*' •otBe'T A elrtp of fwo Inch edhulvc la placed oxer 

■ M. Paaalnp iMt above the aar and fojtaned aeonrelx to each 

■ or me operatlncr table 


Zephlran instilled The ear and surrounding area are then 
painted with 1/1000 tincture of Zephiran 

^c positioning and fixing of the head is of utmost im 
Wrtance and should always be done bj the operating surgeon 
mproper position of the head makes the surgical procedure 
unnecessarily difficult and dangerous If the surgeon uses 
e same position of the head for all surgical procedures on 
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the tempoial bone, it facilitates the leco^ition of the surjncal 
landmaiks and makes illumination and magnification of the 
opeiative site much easier 

Once the head is in piopei position it can be maintained b\ 
the use of a ty m-mch-stripjoLadhesive placed across a sterile 
towel just superioi to the ear, and fastened to each side of 
the operating table The stenie towel is then folded back oi er 
the adhesive, leaving a sterile field The-draping-is completed 
by using th^^ stenie^ towels place^m such_ a manner, tliat 
“ tlm ear is entered in a small '^langlp The patient is entiroh 
covered with a large gieen sheet, leaving only the ear exposed 





THE ENDAURAL INCISION 

A solution of saline and adienalin is infiltrated careful} 
m tnrfolJouihg legions to produce hemostasis 

1 Aiiterioi to the heh\ about 2 ems through the 

nal meatus, first under the skin and tlicn d 
temporal muscle to the periosteum 
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2 Post-aun cularly at tiAe level of t hg_extenial_canal_one 
i mectionTa made subc utaneouBly_ajnidJhen,extended^dowa to 

t^ie^petiosteum Using the same site of entiance the needle 
is then directed upwards and anteriorly towai-ds the superior 
aspect of the external meatus and finally downwards and an 
terlorly to the inferior aspect of the canal 

S gie nm of the external cana l is injected superiprly, 
i nferioriy, a nt eriorly, and posteriorly 

Tliese injections are made gently, and at no tame should 
the tissues be ballooned out, as this causes unnecessary 
trauma. 

Using a No 15 Bard Parker blade, a superficial incision is 
made just deep enough to make a line immediately anterior 
to the helix extending from a point between the tragus and 
the antenor crus of the helix. The ear is grasped between 
the index finger and the thumb of the left hand and moved 
gently upwards and backwards This maneuver is repeated 
several times to determine exactly the anterior border of the 
conchal cartilage which can be seen moving under the skin 

With the ear held under slight tension upwards and back¬ 
wards, a curved incision la made down to the bone approx¬ 
imately 6 mm deep to the margin of the conchal cartilage 
This incision begins at the inferior wall of the external canal 
and extends upwards in a curved fashion and is carried for¬ 
ward just below tile incisura for 4 mm The blade is then 
rotated at a nght angle, and a more superficial incision is 
carried out through the incisura along the line previously 
marked anterior to the helix. The_inci8ion is made more 
superficial in its upper par^ to avoid cuttmg into the tern 
Pdralis muscle which would cause unnecessary "bleeding 

It is important, however, that the incision around the ex¬ 
ternal meatus should be down through the periosteum Using 
an elevator t h^fascla i s stripped from the tem poral muscle 
antonorly and posterio rly.J hen the exp osed muscle is freeil 
onlts under surface and pusli^upw ards The aldn nnA pori 
Mtcmn are elevated posteriorly and inferioriy over the mas- 
wia process. 

Uaiug a curved Mayos scissor with the curve pointing 
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fonvaid, one Wade is placed inside the membianous external 
canal, the point touching- the anterioi canal wall, while the 
point of the other blade is placed on the bon> rim of the 
meatus The uppei part of the membranous canal is tlien cut 
open with a single cut This proceduie is then repeated in 
feiioil}^ to form the qiitei port ion of th e mental flap 

A Sullivan thiee-blad^ self-ietaining endaural letractoi is 
placed in position, levealing the temporal muscle super]orl\, 
Macewen’s tiiangle posteiiorly, and the mental flap antenorlv 
The two lowei blades of the reti actor aie opened gentlv until 



FlK 3 Sullhan threo-blnded eelf-rotnininpr endaural retractor The bindr 
to suspend the tompornl muscle can be adjusted Independent!} or the otner 
ttro blades 


the desiied exposuie is obtained The third blade is hooked 
undei the temporal muscle whicli is pulled upwards to the 
desired level 

It IS raiely necessarj' to stop an.i bleeding during this pro¬ 
cedure, as it IS conti oiled by the injections and the pressure of 
the endauial letiactor If am undue amount of bleeding 
occuis It can be easily controlled hy a coagulating cui^nt. 
howexei, this should be used carefulh to a\oid de\utahzing 
more tissue than is necessarj 

The same incision is used for the complete radical mastoid 
ectomv, the modified radical mastoidcctomv, and the fenestra- 
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tion operation In the complete radical mastoidectomy the 
tympano-meatal flap is not required as such, but it can be 
removed when the decision is made to do the complete radical 
operation This sometimes cannot be determined until a care¬ 
ful examination of the epitympanic space, the tympanic mem¬ 
brane and middle ear has been done, after the mental flap 
has been laid back in the exenterated mastoid cavity This 
serves three purposes 

1 A greater number of modified operations can be done 
because a better evaluation of the pathology can be made at 
Uie end of the operation after all areas have been exposed 
and exammed 

2 If the complete radical is done the tvmnano mental jlnp 
can be sa ved in its ent irely apd.use d as a free s kin graft 

S It gives the surgeon added skill and experience in the 
creation of the tympano-meatal fla p, which has been one of 
the great advances in temporal bone surgery ” 

After the endaural retractor has been placed in position 
and opened the desired amount to give adequate exposure, the 
tympano-meatal flap is created To obtain better visibility of 
the external canal and the tympanic membrane tlie following 
two steps are important the_subcutaneous-tiasue_fiDm.the 
enter porti on.of the-jnembrnnoua_flap_ia removed with sharp 
scissors to ellminatf-the-carumen-glands and hait_folUcle8 
An d reduce t he bulk of the flan The upper and lower incisions 
made previously with the scissors are extended a short dis¬ 
tance to give greater mobility and allow the outer part of the 
flap to be pushed posteriorly so the entire external canal and 
tympanic membrane can be visualized 

Using a No 15 Bard Parker blade, an innalon la made at 
G o’clock along the floor of the external canal, extending from 
a pomt approximately 4 mm external to the tympanic mem 
brene out to the previous incision made at liie lower part 
of the canal This incision must be made Under direct vision, 
so the tympanic membrane will not be damaged It should be 
done with a single cut directly down to the bone so a sharp 
clean inclBion ib obtained * 

The next incision is made at 3 o clock on the anterior canal 
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wall, extending fiom a point appioximatelj 3 mm from tin? 
tympanic membiane, out to the edge of the bom portion of 
the canal, but not into the membianous canal It is tlien 
cuived upwaids to join the uppei incision at 12 o’clock Tins 
incision IS best made with a long handled, small curved knife 

Gieat caie must be exeicised to avoid cutting into the mom- 
bianous portion of the anteiioi canal wall, as it makes the 
elevation of the anteiioi poition of the flap "ven difficult 
Cartilage would also be unnecessarily exposed and damage to 
the temporo-mandibulai joint might lesult 

The membranous flap is sepaiated fiom the undcrlving 
bone, using a fine elevatoi with a slightly cuived tip The 
cuiwed tip IS diiected towards the bone to prevent pertoration 
or tearing of the flap Two areas are usually difficult to sepa¬ 
rate, one along the ^^pano-mastoidal suture line and the 
other at the antenor meatal spine The flap is elevated on 
either side of these areas and then, using sharp dissection w ith 
small sti'aight scissors, the fibrous bands aie cut as tliev arc 
encountered, thus avoiding forceful dissection which could 
easily result in damage to the membr-anous flap 

If thejinte rior me atal,spine is large and projects into the 
canal, it should be removed with a 00 curette as soon as the 
skin IS elevated ovei it to allow direct vision in elev’nting the 
remainder of the skin on the anterior canal wall It wull lie 
noted that the flap is very thin anteriorly, but fortunateh it 
can usually be elevated with little difficulty The sepamtion 
IS contmu^ down to the annulus posterioily and superiorly 
This can be deteraiined bv feeling the elevator slip o\er the 
edge of the annulus into the middle eai 

The flap is tlunned as much as possible, using a small curved 
scissois and a fine-toothed forcep It is of great importance 
that no tension whatevei be put on the flap while it is being 
thinned or it may be tom fiom its attachment at the »innn us 
Both sides of the flap must be kept m view to prevent per- 
for-ating, and only the tissue which is to be cut nwav is 
gr-asped with the toothed forceps After the thinning’s 
pleted the flap is placed against the antenor 
held there by three separate pieces of paiaffinized silk i urre 

things are accomplished bj this 
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1 Tlie flap IB held antenorly to give bettei exposure and 
allow direct attack on the bony canal 

2 It prevents damage to the flap while the bone work is 
being performed 

3 It keeps the flap free of bone particles 

The flap IS cut, elevated and packed forward at the begin- 
nmg of the operation for the following reasons 

1 It allows direct access to the attic or antrum 

£ The posterior bony wall can be removed with gi eater 
speed and with less chance of damaging the membranous 
lining 

3 Bleeding along the Imes of incision ivlll have stopped by 
the time the bone work has been completed This is of par 
ticular importance m the fenestration operation where it Is 
Important to have no bleeding points after the fenestration 
has been made 


THE RADICAL MASTOIDECTOMY 

When it becomes obvious, because of the pathology pres¬ 
ent, that a complete radical mastoidectomy must be done, the 
meatal flap is removed in one piece as close to the tympanic 
membrane as possible. It is placed on a piece of gauze and 
kept mout until the bone surgery is completed The tongue 
of sWn remaining on the anterior and inferior wall of the 
canal is removed completely to allow thinning and lowering 
of the bony canal flush with the floor of the middle ear 

The remnants of the tympanic membrane are removed This 
may be used to put in the Eustachian oriflee.' Before proceed¬ 
ing with any surgery in the middle ear it is necessary to iden¬ 
tify the horizontal semicircular canal, the cochleanform proc¬ 
ess and the Fallopian canal This can be accomplished by 
Ming a small elevator, a fine suction tip and good illumina 
lion and magnification The thickened muco-penosteum and 
eranulation tissue is elevated over the horizontal canal in a 
posterior to anterior direebon. 
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The facial nen^e yviII be identified in its tympanic portion 
just antenoi to the hoiizontal canal It must be lemembered, 
howevei, that in markedly diseased bones, particulnih if 
cholesteatoma is piesent, the horizontal canal may be eroded 
and the facial neiTe exposed, even with no history of vestib- 
ulai disturbances oi evidence of facial nerve involvement 

Lempert,^' states, "In order to obtain a dr}' ear it is neces- 
saiy to remove all pathological processes encountcied, anj one 
of which when not removed could perpetuate the middle ear 
dischaige ’’ The thickened muco-periosteum must be remoAcd 
from all areas in the middle ear This requires exenteration 
of the peritubal cells, and careful removal of the granulations 
aiound the stapes and round window niche 


The stapes must not be dislocated if cochlear function is to 
be pieserwed and unnecessary danger to the patient’s life 
avoided The granulations in the region of the stapes should bo 
removed in a posterior to anterior direction so protection vill 
Jra given.tojtlre_stapes by the stapedius tendon” After the 
granulations are lemov^ the tendon of the stapedius, should 
be_cut to give better mobility to the stapes” and improse 
function 


The removal of granulations fiom the area of the round 
window niche can only be successful!} accomplished if the 
posterior Jiony canal wall is low ei ed flush wth the fallopian 
canal This lemoves the bony pi ejection over this hidden 
area^ allowing safe removal of all the diseased tissue without 
fear of damage to the facial nerve 


It IS also necessary to remove the tensor tympani muscle 
This can be accomplished by using an S S White No 12 dental 
excavator The cochleauform process is fractured off expos- 
ing the muscle The excavator is placed undei the tensor 
hnipani muscle, vhich is completely evnilsed from its enm 
b\ elevating it in an external infenor direction avav from 
the Fallopian canal 


Aftei the bone sui-geiv has been completed all the bidding 
points must be controlled The entir-e cavity is ^slied np ’ 
peroxide solution which whitens the carat} and floats out 
small bone particles Bleeding m the middle cai usualh 
be controlled easih bv applvmg cotton pledgets soaked 
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1/1000 adrenalin Small, troublesome bone bleeders are read 
Uy stopped by lightly drilling over them with a large diamond 
burr 

The endaural retractoi is taken out, and all the bone chips 
are carefully removed from the soft tissues by irrigation and 
suction TIm is important, because J thes e bone f ragingnts 
are left they cause a fore ign body reaction an^produce^granu_ 
l ation tisBu e-Srilicb-kEep3.the_cavi^ dis ^iargin g and_p^enta 
epithehalixation Any bleeding from the soft tlMUe is con 
Hirollcd by coagulation and the retractor is i-e-inserted Sis j 
Eustac hian tube is p acked with gelfoaro to block the Eusta rii- j 
i an tube and s upport fte^gkln graft. 

The skin whicli was previously salvaged from tlie mental 
JteP-iS-thlimed, carefully and used as a skin graft in the mlT- 
dle ear Tins is h eld in plac e witl^arafiln mesh packin g This 
graft IS done at the original operation, because It prevents 
the formation of granulations which, at a later date when 
they scar down, can cause fixation of the stapes and round 
window with resultant loss of cochlear function, and also be¬ 
cause the meatal skin is available If the hearing function is 
not to be considered, a secondary skin gi’aft, ten days follow¬ 
ing the original operation when a layer of granulation tissue 
has formed over the bone, has a better chance of survival 

A thin graft is preferable for two reasons 1 It requires 
less nourishment to survive and will exist in an infected area 
where a thicker skin graft would die and slough out, 2 It 
preserves the function of the oval window and round window 
niche, because it does not undergo retraction and scarring with 
fixation whicli would be expected from a thicker graft It has 
one disadvantage, however, and that is its tendency to float 
out of position when fluid collects beneath it This does not 
happen with a thicker graft 

TTun grafts can be handled easily by placing gelfoam over 
Ingraft cutting to the desjred size and then'placing inliosi- 
tlon while stiU attached to the grifoam Tins illoVs'forSare 
ml positioning and protects the graft when the liacking is 
ptnoyed BIX or seven days later The graft can also be handled 
m the following manner A pattern is made of the approx 
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frequired to cover the mastoid 
cavity A piece of paraffin mesh is moulded into the middle 
ear, removed, and then placed on the shaped stan graft 


Using the mesh as a earner the giaft is then applied to 
fitting the moulded paraffin mesh again into the 
middle eai This gives close approximation of the graft to 
the middle ear The lemaindei of the graft is then packed 
into place avoiding pressure to the region of the facial canal 
This is done by placing a second paraffin mesh pack posterioi 
to the facial canal and parallel to it The third pack is placed 
superior to the horizontal canal extending from the antnim 
to the sino-dural angle 


By this method no packing is placed directly in contact 
With the facial canal In putting a skin graft in the mastoid 
cavity, puckering and folding of the giaft should be avoided 
This can be accomplished by using a pattem of the cavih to 
shape the graft, or by using seveial smaller pieces of skin 
placed in apposition to cover the cavity completely Just 
enough packing is used at this time to keep the graft m 
position 


Attention is now paid to the meatal opening and methods 
of keeping it the proper size with a minimal amount of post¬ 
operative caie and discomfoit to the patient In our senes 
of cases the two commonest causes for continued discharge 
following temporal bone surgery, whether for suppurative or 
non-suppurative conditions, were post-opeiative narrowing of 
the meatus and the presence of granulation tissue underneath 
the conchal margin on the soft tissue between the conchni 
margin and the bony cavnty Both these conditions can be 
avoided by proper management of the meatal opening at the 
completion of the operation and during the oaily post-opera¬ 
tive period 

Lempeit* advises the removal of a tnangulai piece of skin 
to wnden the meatus Sullivan’== removes a triangular pjca 
of periosteum under the conchal margin to allow the skin 
margin to turn inwmrds Shambaugh’= advocates splitting tiie 
upper end of the incision several times during the carlv post¬ 
operative penod Scharfe'- and others have used aciwlic anrt 
tantalum obturators in the meatus to prevent stenosis 
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These methods prove effective m the majority of cases, 
however, frequent post-operative examinations are required 
over a prolonged period to insui’e an adequate mental opening 
and to remove or treat granuiation tissue under the conchal 
margin If narrou'ing of the opening occurs, tlie treatments 
are difficult and usually quite painful to the patient. 

The post-operative contractures and the granulation tissue 
formations are due mainly to the presence of raw surfaces of 
soft tissue and bone, which are left exposed at the completion 
of the operation The following method has been devised to 
avoid leaving any raw areas exposed the endauial incision 
is made at least 6 mm deep to the anterior border of the 
conchal carblage This insures tliat tlie conclial cartilage will 
not be exposed during the operahon, and also allows sufficient 
skin to cover the conchal margin and avoid persistent granu 
lations and the possibility of penchondritis 

When the bone surgery has been completed the endaural 
retractor is removed, the bleeding is controlled, and all free 
bone particles are removed Using No 000 catgut on a curved 
needle, the postenor margin of the endaural incision is su 
hired to the periosteum This is done by first placing the 
suture through the periosteum at the margin of the bony rim 
of the mastoid cavity and then just under the skin at the 
posterior margin of the endaural inasion. 


Usually four such sutures are sufficient to invert the skin 
margin and fix it so there will be no raw soft tissue surface 
posteriorly The upper part of the endaural incision is su¬ 
tured in a similar manner to the temporal muscle. When this 
has been completed the only raw area remaining is a triangu¬ 
lar apace antenoriy, just superior to the tragus This area is 
covered b> suturing the skin margins of the triangle together 
with No 00000 Dermalon A thin skin graft is placed in the 
mastoid cavity to cover all the exposed bone and is allowed 
to overlap the skin margins of the endaural incision It is not 
necessary to suture the skin graft to the margins, as the pack¬ 
ing is sufficient to keep it In the proper position 


Tlds method produces a completely skin-covered meatal 
pening and mastoid cavity Because there are no raw areas 
to permit scamng to take place the meatal opening will 
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lemam almost the same size when healing is completed Al¬ 
though this procedme may appear cumbersome and time-con¬ 
suming in an alieady lengthy operation, the post-operative 
treatment period is markedly shortened, and patient discom¬ 
fort IS greatly reduced, as painful methods to prevent meatal 
stenosis are not required 

The mastoid cavity is packed "with par affin mesh which has 
been mrpregnated r\nth an antibiotic ointment Topical neo¬ 
mycin ointment has been found to be very efficacious in pre¬ 
venting infection and undue odor fiom the packing The 
margins of the meatus are painted with WTu teheod’R r nmish 
to prevent wetting and excoriation of the skin bv the dis- 
chaige which may ooze from the packing The ear is coated 
with neomycin ointment which prevents secondary infection 
and keeps the dressing from sticking to the ear rvhen it is 
lemoved m seven days 

MASTOID DRESSING 

_A--dQUgbnut_pi_jnii g of gauze, is placed around the ear-to 
prevent its being pressed flat against the s kulj Caie must lie 
taken whenTEe'gauze is applied oveFthe ear to see that the 
ear is not folded or twisted This sometimes happens, par¬ 
ticularly at the lower part of the ear, and may occur when 
the bandage is applied The bandage should be applied in 
such a manner that it will not slip up and off, or down and 
covei the patient's eves 

The patient can be made very uncomfortable a poorlv 
applied bandage, particularly one that slips down over tlie 
eyes The bandage can be expected to stay in the proper posi¬ 
tion if the first three turns of the bandage aie applied to 
cover just the upper part of the dressing, passing just abo\e 
the opposite ear and across the foieliead so that half 
bandage is below and half above the normal hair line Tlic 
next turn of the bandage covers the low er margin of the dress¬ 
ing, and the remainder in between is co\ered b\ subsequen 
turns of the bandage If the bandage is too loose it wi l slip 
lip 01 dow n, if it IS too tight it w ill cause headaches and ma' 
cause edema of the face on the opeiated side 
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The bandage and dressing are left untouched for seven 
days On the seventh day, using stenle technique, tlie bandage 
Is removed The area around the ear is painted with tincture 
of Zephiran and all packing removed, great care being used 
to prevent movement of the skin graft Usually very little if 
any bleeding occurs. The meatus is again painted witli White- 
head’s varnish and a piece of paraffin mesh the same size as 
the meatus is reinsert^ This is impregnated with neomycin 
ointment The head dressing is again applied and left in posi¬ 
tion for fonr more days Tlie patient is instructed not to 
blow his nose for a period of three to four months as pressure 
through the Eustachian tube could disturb the graft covering 
the middle ear*' 

On the 11th post-operative day the bandage is removed, 
and the ear and cavity inspected No attempt is made to enter 
the cavity or remove any dot or flbrm that may have formed 
If fluid has formed under the graft in the middle ear it should 
be removed by a paracentesis of the graft Another piece of 
mesh the same size as used previously is reinserted It is to 
be noted that no attempt is made to split open the incision as 
this IS not necessary and is definitely contra mdicated. 

On the 14th day the bandage is removed and left off The 
cavity IS again Inspected but no instruments are placed inside 
the meatal opening Any fluid in the cavity is allowed to run 
out into a stenle piece of gauze The meatal opening is painted 
with IVhitehead’s varnish and the mesh, with neomycin oint¬ 
ment is inserted A small piece of sterile absorbent is placed 
m the concha, and tlie patieTit_ia_in!i tanr4.pd to -replurp tViin. 
gtton approxim a tely t hree, ti mes daily , nr nff-pner 
comes saturate d 

After the 22nd day the patient is seen once a week for a 
penod of three weeks The mesh may be left out entirely 
after the 22nd day, but If the cavity is dry it may be left m 
If "iifS’’' '^“ks which keeps the cavity clean, however 
11 there is a moderate amount of discharge the cavity can be 
cleared up more rapidly by leaving it open to the air 

The patient is instructed to keep the ear and tlie area 
around the ear clean b y using peroxide to soften and r^ mnyp 
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aiea ^Mth 70 nei enn t fllmlml 
if the dischaige is copious aftei tlie fiist dressing is done it 
IS sometimes necessary to change the dressing oftencr and 
mstil some tjTie of antibiotic powdei In our evpenence licst 
lesults have been obtained by using teuamj'cin powder, how¬ 
ever, Chloromycetin, penicillin, auieomicin and neomycin pow¬ 
ders have been used B est_results a re obtained using the anti- 
biotic in powder form ’ --- ^ 

In the majority of cases at the endjrf six wc eks-tlic-cavih 
IS epithehalized and diy In some cases, how'ever, it is noccs 
saiv to remove granulation tissue and cauterize the raw areas 
with 20 per cent silver nitrate and paint them ivitli a 25 ])or 
-?Slt_9SHI°iLS_sentian violet solution All mastoid caTitios 
should be inspected approximately every four or six months 
to remove epithelial debris, cerumen and crusts Followjnp 
removal of this material the cavitj' should be dusted with 
boric and iodine powdei The cavities can be kept clean bv 
syiing ing:_gi.th_anjicetic,acid and alco hol solution evcrjJLwo 
or three w'eeks as suggested by^Farnoi ^ 


THE MODIHED RADICAL MASTOIDECTOMY 

After the tympanomeatal flap has been created and packed 
forwvard wnth three pieces of paraflinized silk, the mnstoul 
cavity IS completely exenterated and the posterior canal wall 
IS thinned, lowered and removed Under magnification a care¬ 
ful examination is made of the antral area A decision must 
be made as to whether the incus and head of the malleus 
should be remo\ed All the granulation tissue m the area is 
carefully taken out and the bleeding controlled All visible 
cholesteatoma matrix is removed Much has been written 
for and against the removal of the cholesteatoma matrix 
(Baron^f=“^ Jiieis,’* Moore,« Walsh,=‘’^ Williams’'’) It is im¬ 
possible to know W'hat disease or extension of the cholestea¬ 
tomas IS present if all visible matrix is not removed 

It IS usuallv necessaiT to remove the incus and head of the 
malleus to allow inspection of all the regions On numerous 
occasions after all \osible matrix has been removed, when heart 
of the malleus is amputated, cholesteatoma can be found an¬ 
terior to the malleus which was otheniise hidden Removal 
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Of the head of the malleus also allows bettei inspection of the 
middle ear and makes it possible to seal off the epitjonpanic 
space completely at the completion of the operation There 
are otologists”**"’^”” who feel the disease should be dis 
sected way from around the ossicles Even if this was an easy 
procedure, wliich it la not, there is likely to be disease lurking 
behind the ossicles which cannot be seen until they are 
removed 

As stated by Day,' the operation must be made to fit the 
individual case. Whether or not the incus and head of the 
malleus are removed will depend primarily on the pathol¬ 
ogy present and its removal There must be no compromise 
mth pathology Of secondary importance is the function of 
the ossicular chain. If it is intact and functiomng, then extra 
efforts should be made to preserve its continuity If it is 
fixed or partially destroyed, then the incus and head of the 
malleus must be removed to eradicate the pathology, and in 
some instances the heanng will be improved by mobilizing a 
fixed stapes 

Great care must be exercised in the removal of the choles¬ 
teatoma matrix as there may be a fistula mto the honzontal 
canal or complete erosion of a canal The faaal nerve may be 
exposed and will be particularly vulnerable if the honzontal 
canal has been eroded In removing the cholesteatoma matrix 
from the dura or sigmoid sinus great caution must be exer¬ 
cised or a dural leak or sinus hemorrhage may result *‘ 

In 1 BOO cases 1 have had four dural tears with spinal fluid 
leak and one sigmoid sinus tear witii hemorrhage. All have 
occurred in cases where patliological exposures were present 
and where an attempt was being made to remove the choles 
teatoma matrix I have exposed the dura and sinus on numei- 
ous occasions in fenestration surgery and have removed 
granulations from the dura in pathological exposures, where 
there was no cholesteatoma present, wothout tears or perfora 
Hons It IS m> opinion that the cholesteatoma matrix causes 
a tliinnlng or atrophy of the exposed dura in such cases 

Ihe tympanomeatal flap must be elevated anteriorly as far 
is necessary to visualize all the areas where disease may 
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piesent In certain cases it is necessarj' to dislocate the 
tympanic membiane partially fiom its sulcus posteio-infen- 
orJy if disease is discovered in the region of the round win¬ 
dow Juei-s“ advocates this procedure in ceidam cases to pro¬ 
duce contact between the stapes and the pars tensa to improve 
the hearing when the incus is absent 

To obliterate perfoiations that aie encountered in the attic 
legion of the tympanic membiane it is sometimes nccessarv 
to split the tympanomeatal flap down through the perforation, 
turn the margins of the perfoiation and then pack them to- 
gethei Occasionally when a laige perfoiation is present in 
the attic legion, the blood supply may not be sufficient to 
noui isli the i emamdei of the flap If such is the case the outer 
portion of the flap should be cut off, thinned and placed in 
the mastoid cavity as a separate graft This prevents a slough 
of the flap and also gives the flap that remains a much better 
chance of surviving 

In a cei*tain number of modified radical mastoidectomies 
the tympanomeatal flap is not large enough to cover ade¬ 
quately the mastoid cavity In such instances a separate skin 
graft should be obtained eithei from the post-auricular area 
01 from a hair-free area on the tlugh and placed in apposition 
to the tjmpanomeatal flap This produces moie rapid healing 
due to the absence of raw areas which frequents produce 
granulations if left uncovered 

In an attempt to obtain a do middle eai and maintain good 
healing in a patient with a large centr^al perforation, a skin 
giaft ovei the perfoiation, using the method described bj 
House'" mav be employed I have used this method on siv 
cases In tw'o cases the skin grafts have taken and the 
perfoiations hav'e closed In the four other cases the 
sloughed out very shortly after the packing was removed, 
and the perTorations remained This procedure requires fur¬ 
ther investigation 

The modified ladical mastoid operation is completed bv 
fashioning a meatal opening similai to that described for le 
radical mastoidectomy The post-opeiatue care is essentiai v 
the same except that if a tvmpanic perfoiation persists, ei- 
foits should be made to obtain healing 
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THE FENESTRATION OPERATION 

The same incision and meatal flap is empioyed for the 
fenestration opeiation In general, the creation of the flap is 
more easily carried out in the fenestration operation as there 
IS usually less bleeding, a better developed bone, and no in¬ 
fection to deal with, however, since the result of the operation 
depends so much on a perfect tympanomeatal flap there is no 
margin for error A small persistent perforation in the tym 
panic membrane can easily make the difference between sue 
cess and failure A tympanomeatal flap which does not sur¬ 
vive due either to trauma or poor blood supply, will result 
not only in lack of improvement in hearing, but may also result 
in further deterioration with the possibility of a labyrinthitis 

If there is reasonable doubt that a tear in the tympanic 
membrane will not heal quickly, or that there is not sufiBcient 
blood supply to the flap requir^ to cover the fistula, then the 
fenestra should not be made until the perforation has been 
allowed to heal and the mastoid cavity has been completely 
epithelialized If the meatal flap is longer than necessary to 
cover the fenestra the outer portion should be cut off to insure 
good blood supply to the remaining portion The excised poi- 
tion can then be thinned and used as a separate skin graft in 
the fenestration cavity 

Before making the fenestra the flap must be carefully ex¬ 
amined for bone dust or chips This is done by using mag¬ 
nification and a cotton applicator dipped in adrenalin to sweep 
the flap free of such particles Where bone particles are ad¬ 
herent to the flap they should be removed with sharp scissors 
using either a fine suction tap or fine forceps to hold the 
fragment 

One of the commonest sources of bleeding during the 
making of the fenestra, is from the incision made along tlie 
an^or canal wall in the formation of the antero-supenor 
WrUon of the flap This bleeding can be readily controlled if 
ue Incision area is covered with a small piece of gelfoam 
uuring the making of tlie fenestra, the meatal flap should be 
Kept moist either by flooding the cavity intermittently or by 
Placing a thin piece of moist absorbent cotton over the flap 
A considerable amount of heat is produced from the bright 
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light lequired for illumination and I think it is important that 
this tissue be piotected from the heat, so damage to the flap 
will not lesult 

When the fenestra has been made, the mental flap should 
again be inspected foi bony particles and then floated into 
position A fine suction tip should be available to aspirate any 
blood that maj’^ have collected in fiont of the meatal flap and 
to prevent blood in the extenial canal from entering the fenes- 
tiation cavity befoie the fenestra has been properly sealed oflf 


Lindsay'^ and Lempei t-® have stated that it is necessary for 
the meatal flap to become adherent to the membranous duct 
in order to maintain a patent fistula Various methods lia\e 
been desenbed I use a piece of folded paraffinated silk to 
cause pressure on tlie flap ovei the fenestia This is then held 
in position with paiaffin mesh If the paraffin mesh alone is 
used, an open space in the mesh, over the fenestra, would 
prevent proper adaptation of the flap to the duct The use of 
magnification is very important when applying the packing 
to the flap It allows for more gentle handling of the pack¬ 
ing, more accurate positioning without sluftmg of the flap 
and possible shearing of the membranous duct. 


In a small fenestiation cavity the tympanomeatal flap is 
usually laige enough to cover the exposed bone area, and 
insuie rapid healing, howevei, in the large pneumatic type 
of temporal bone it is quite often impossible to limit the size 
of the fenestiation cavity, and in these cases it is nocossan 
to mtioduce a thin skin graft taken eithei from the thigh or 
abdomen This graft should be fitted in accuratch so tint all 
the lav/ areas of bone aie covered Needless to sa\ the donor 
aiea should be caiefullv prepared to prevent the possibiliti 
of introducing an infection into a stciilo cavity After the 
meatal flap and skin giaft, if used, ha\o been pioperlv placed 
and held m position, the final closure of the cavitv is accom¬ 
plished m the same mannei as described foi the radical mas 


toidectomv 

Using sterile technique the first diessing is done on the 
seventh post-opeiative dav when tlie outer packs aie removea 
and the last mesh pack ovei the fenestia 
paraffin mesii is placed in the meatal opening and the bandage 
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reapplied On the tenth poat-operative day the last piece of 
mesh and the silk are removed This must be done with good 
illummation so the position of the meatal flap will not be dis¬ 
turbed The mesh is again inserted in the meatal opening and 
the bandage reapplied On the 14th postoperative day the 
bandage is removed and left off 

The fenestration cavity is inspected at weekly intervals 
following the 14th day, but no instruments are introduced 
into tile cavity unless absolutely necessary This may be 
necessitated by the presence of granulations which have to 
be removed Blood and fibnn clots are allowed to remain 
The meatal opening Is kept closed with pamffln mesh for ap- 
pwramately four weeks following operation The patient is 
instructed to place a piece of absorbent cotton, lubricated 
with neomycin ointment, just external to this mesh to absorb 
any secretion which drains from the fenestration cavity This 
cotton IS changed as often as is necessary A definite routine 
should be established m the care of these cavities if uniform 
good results are to be obtained 

The two commonest soft tisue complications seen in fenes¬ 
tration surgery are granulation tissue forming behind the 
conchal margin, and narrowing of the meatal opemng Both 
of these complications can be reduced to a minimum by proper 
surgical treatment of the soft tissue structures at the time of 
operation, so that no raw areas are left exposed The most 
unportant factors are the suturing of the skin margins to 
the periosteum and the temporal muscle and applying sldn 
grafts where necessary to cover raw bone and soft tissue 
surfaces 

A rare post-operative complication is Infection This is 
prevented by the use of antibiotics prophylactically, and ad¬ 
herence to strict sterile techmque, both at the time of opera¬ 
tion and at post-operative dressings Should infection occur 
a culture should be taken to identify the causative bacteria 
and its sensitivity determined Proper antibiotics used locally 
m powdered form will practically always control the infec¬ 
tion without difficulty The presence of a persistent discharge 
and pmulations in the lower part of the fenestration cavity 
usually indicates imolvement of the tip cells which were not 
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removed at the operation If conseiTative local treatment is 
not sufficient, it is necessaiy to levise the area and reinoic 
all infected cells, then apply a secondary skin graft These 
cavities usually heal very rapidlj follow mg this procedure 

TREATMENT OP SOFT TISSUE COMPLICATIONS 

STENOSIS OP MBATAL OPENING 

Stenosis of the meatal opening may occur in temporal bone 
surgery wffiethei an endaural or postauiicular incision is 
made The best treatment of this complication is prevention, 
which can be accomplished by the methods mentioned pre¬ 
viously, namely, creating a proper meatal opening and main¬ 
taining it by covering all the raw' areas either by meatal skin 
or skin grafts to prevent scarring and retraction 

In addition to the stenosis caused br concentric scarring, 
a moderate number of narrow openings are seen w'hich ha\c 
1 esulted from a downward displacement of the ear as a result 
of cutting the suppoi*ting ligaments and muscles This allows 
the membranous meatal opening to fall downwaid while the 
bony external canal remains in its nonnal position This re¬ 
sults in a narrow' membranous canal which extends upward 
and backw'ard at an acute angle This has been seen more 
frequentlj in recent years when unsuccessful postauricular 
mastoidectomies have been revised by the endaural route, 
w'lth the result that piactically all the normal supporting 
structures of the ear are incised and the ear falls downward 
and backw'ard into the mastoid cavity, assisted by scarring 
and reti'action 

To I’epaii a stenosed meatus it is, therefore, necessarj not 
onlj' to create a proper meatal opening but also the ear must 
be properly positioned and fixed so that it w ill not be displaced 
dow'nw'aids bv scarring The endaural incision is reopened 
and the scar tissue removed The penosteum is elevated be¬ 
ginning superiorly under the remains of the temporal muccic 
It is veryr difficult to begin the ele\ation of penosteum poste¬ 
riorly due to the presence of the mastoid cavjt> Once the 
bony plate of the sknill has been identified under the teniporal 
muscle the periosteum can be elevated baclnvnrds and down¬ 
wards, and the ear mobilized 
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anv^Lr ^in tlus pioceduie if there are 
S 1? 1 exposuies, or if theie is a thin atrophic 

post-auricular scai which is fii-mly attaclied to the bone Aftei 
the ear has been mobilized and the endaural letractoi placed 
in position the mastoid cavity and middle eai are levised as 
lequued and skin giafts are placed over the exposed bone and 
hem in position with paiaffin mesh packs 



Fic- 4C Appearance of (he came tar folloulix, n n » Ipioii h> the eml- 
aural technliiuc comlilneO xilth aiMptiiiloii of tin < tr and n aKJn p.rali In 
the upper part of the endaural Inclalon 

A second incision is made postero-supenoih to the eai down 
to the fascia of the temporal muscle An elevator is passed 
dowTitvard and forw'ard along the fascia to the cndauial inci¬ 
sion above the mcisura The ear is suspended and the endaural 
incision held open b\ sutunng the postenor margin of H'C 
endauial incision to the tempoial fascia, just postenor to the 
counter incision Usually foui No 000 plain sutures are suffi¬ 
cient to accomplish tiie zequned fixation The raw areas pro¬ 
duced by the stripping of the tempoial fascia heal together 
and fix the ear in its proper position as well as holding the 
endaural incision A\eII open A thin skin graft is placed in 
the uppei pait of the endaural incision and held in position 
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^th mesh packing, oi it may be sutmed A\ith No 00000 
Dei-malon 

This pioceduie can be modified by tuimng a flap of skin 
down from tlie post-aunculai area into the endaural mcision 
This procedure has been used in revisions of mastoidectomies 
and in eight cases of congenital atiesia It has produced ev 
cellent meatal openings without the necessitj of using an\ 
type of piosthesis to maintain the openings during the healing 
period Piior to using tlus method attempts were made to 
maintain an adequate meatal opening after opeiation bi using 
eithei aciylic, tantalum, oi polyetliylene prostheses In most 
cases gianulation tissue formed beneath and internal to these 
appliances and in addition caused considerable discomfoit to 
the patient Tlie end results using prostheses were inferior to 
those obtained by the method just desciibed 

Stenosis of the meatus may also occui as a result of keloid 
foimation along the line of the endauial incision This pre¬ 
sents a veiy difficult problem in treatment Revision of the 
incision with lemoval of the keloid and skin grafting is the 
method of choice 


PERICHONDRITIS 


A lelatively unconmion complication of temporal bone sur- 
gevy is an infection of the peiichondnum Perichondritis can 
develop following either a post-auriculai or an endama! in¬ 
cision Dm mg the past yeai I have treated three cases of 
peiichondritis, two liave followed post-auricular surgerv and 
the otiiei endaural sui-geiy The development of a penclion- 
diitis should be watched for diligently, as the final distoition 
of a neglected peiichondiitis is disastrous Eailv recognition 
IS of utmost importance Befoie theie is gross evndence of a 
penchondntis the patient mil complain of tenderness and 
stiffness of the eai 


If the eai is caiefuUv' evammed at this time tlieie can usn- 
allv be found a slight, diffuse enlargement of the ear ’ 

IS compared to the opposite side Tendeimess on movement 

of the eai is piesent which is out of proportion to the appo^ 

ance of the ir The ent,.e eo, .s warmer lhao 

Iras a definite blmsh-pink blush As n iiilo. no lorahzcd ccllu 
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Htifl or abscess is evident in the early stages, but if it is 
allowed to go untreated, a localized area of suppuration \viU 
become evident Infection of the penchondrium is rarely seen 
until a penod of 10 to 14 days or longer has elapsed after 
surgery 

If the Incision is completely extra-cartilaginous there is 
little danger of a perichondritis developmg, however, the 
necessity for a large meatal opening occasionally requires 
extension of the incision into the cartilage If the cartilage 
IS covered by viable tissue at the completion of the operation 
and suitable antibiohc therapy is used, perichondritis is not 
to be feared 

At the earliest suggestion of a developing perichondritis 
hot fomentations should be used continuously These can be 
alternated with dry heat supplied by a shaded electric light 
hulb placed close to the ear Once there is evidence of locali¬ 
zation an incision is made down through the penchondrium 
and any dead cartilage removed The mcision should be car¬ 
ried through to tile postenor aspect of the ear, then through 
and through packing employed •* The infecting agent is usu 
ally B pyocyaneus so the packmg is impregnated with neo¬ 
mycin ointment Fresh packing should be reinserted every 
other day, until all evidence of the infection has disappeared 
This method of treatment has resulted in rapid resolution of 
the infection with excellent cosmetic results Conservative 
therapy with inadequate drainage results in prolonged mor¬ 
bidity and frequently with a marked deformity of the ear 

FACIAL PARALYSIS 

No other structure causes more concern to the temporal 
bone surgeon than the facial nerve The fear of damage to 
t e facial nerve in the surgical field has resulted in many 
inadequate surgical procedures With the advent of modem 
temporal bone surgery and a better knowledge of the detailed 
anatomy, using good illummntion and magmfication, there is 
less chance of damage to the facial nerve however it is im- 
I»rtant for the surgeon to be able to recognize any accidental 
njury that has occurred and to be able to carry out the proper 
ProecdureB to prevent permanent damage This may entail 
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the lemoval of a depressed bone chip, partial decompiession 
of the nei-ve, end to end appioximation of the seveied nenc, 
01 a nerve giaft^" The piopei time to lepau these injuiics 
IS when they occui and not seveial daj^s oi montlis follow inp 
the damage 

If tile facial pai alysis is evident wlien the patient regains 
consciousness the operative site sliould be revised the follow¬ 
ing day and the necessary lepaiis done If the facia! paral 5 - 
sis becomes evident at a later stage it is likelj’’ due to increased 
piessuie on the neiwe lesulting from the packing oi due to 
edema of the neiwe itself Relieving the piessuie bj’ loosening 
01 lemoving the packing will often be sufficient to lestoro 
the function of the neiwe 


SUMMARY 

1 The success of tempoial bone suigeiw frequenth de¬ 
pends on the management of the soft tissue structmcs This 
consists laigely of adheimg to stiict steiile technique, main¬ 
taining a diy well-illuminated field and ti eating all the tissues 
involved with gentle, meticulous care 

2 In the simple mastoidectomy the post-aui icular incision 
IS the incision of choice It has been my expeiience that those 
cases can be completely closed, which lesults in piiniarj heal¬ 
ing of the post-auriculai incision and lapid healing of the 
t 3 Tnpanic peiforations, pioviding the propei antibiotic is em¬ 
ployed using an adequate dosage 

3 In tempoial bone smgery foi chronic otitis media and 
foi otosclerosis, the endaiual incision is the incision of choice 

h Residents -who have gone from oui tiaining course ha\e 
e\peijenced the most difficulty from stenosis of the meatus, 
and the fomation of gianulation tissue undci the conchal 
mm gin The pnmaiw endaural incision is of extreme impor¬ 
tance in pie\enting the granulations and stenosis The care¬ 
ful selection of a line of incision 6 mm deep to tlie concha 
maigin makes it possible to suture the mental skin to the 
periosteum, and completeh eliminate an> exposed cartilage 
also to eiadicate a probable aiea foi tlie foimation of granu¬ 
lation tissue iindei the conchal margin 
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5 The eliminabon of all raw surfaces of bone and soft 
tissue, by the use of a well thinned mental akin used eitlier as 
a tympnnomeatal flap or as a free skin graft along with thin 
akin grafts from other parts of the body, prevents scarring 
and stenosis of the mental opening and tlie formation of 
granulation tissue 

S Tile question of removing the cholesteatoma matrix has 
been carefully considered, and it is felt tliat it should be re¬ 
moved as completely as possible It is pointed out that there 
is definitely a tliinning and atrophy of exposed dura, if not 
actual invasion by the cholesteatoma matrix, and there is a 
real danger, in its I'emoval, of a spinal fluid leak or a sinus 
hemorrhage. 

7 It has been my expenence in six modified radical mas¬ 
toidectomy operations, where a skin graft was placed over the 
tympanic perforation, that only two resulted in a closure of 
the perforation It is questionable whether this is a larger 
percentage than could be obtained by using the older methods 
for closure of tympanic perforations 

S Two pomts have been made in the fenestration opera¬ 
tion one is the protection of tlie tyropanomeatal flap from 
the heat produced by the source of illumination The second 
is the attempt to approxlinate the meatal flap to the membra¬ 
nous duct which has been helped by the use of a parafflnated 
silk pack directly over the fenestra Paraffin mesh alone does 
not accomplish this 

9 The constant attention paid to the removal of all bone 
™ps from the depths of the mastoid cavity and under the 
akin margin is a simple but important part of aU procedures 

to The two complications of the stenosis of the meatal 
openi^ and the displacement downward of the whole aunde 
^0 discussed A surgical method of plastic repair has 
^n dMcribed for these troublesome post-operative results 
m our haads this method has offered the beat hope of a sabs 
lactorj result 
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CONCLUSIONS 

TJie technique of the tieatment evolved fioni the obsena 
tion of many tempoial bone smgeons, cadavei surgen, and 
the experience of 1,500 cases has been discussed New meth¬ 
ods and ideas do not come m gieat numbeis at any time, and 
only a few aie piesented The smgical tieatment of the tern- 
poial bone itself has been discussed adequately manv times, 
but this has been an attempt to consider the importance of the 
adjacent soft tissue structures 
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THE ATYPICAL EFFECT OF A HEARING AID ON 
ONE PATIENT WITH CONGENITAL DEAFNESS 

Earl R Harford/ 

Newaik, N J, 
and 
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New Yoik, N Y 

It has been speculated bj-- many clinicians that the lujrh 
intensity acoustic sigmal which is piesented to the oai b\ 
means of a heaiing aid may, particulai]\ in cases of percep¬ 
tive deafness, have a traumatizing effect on the residual hear 
mg and, as a lesult, may be damaging to the car In refer¬ 
ence to this speculation, a case is being piesented vhich 
appeals to contribute additional insight to this apparent phe¬ 
nomenon of which theie is, at pi'esent, only meager infor¬ 
mation 

R A L, an eightjenr-old female bilateral congenital porrep- 
tlre deafness of the familial type, first started irearlng a hearing aid 
at the nge of fl\e years at that time the audiogram imllcatod n bl 
lateral loss of eaual degree (see Fig 1 a) 

Three jears later, one of the authors (E R H) conducted audio- 
metric studies on the child and discolored a slgnlllrint difference 
bet'(\een the t'wo ears (see Fig 1 b) It is noted that the nonstlmulaied 
ear had remained essentlallj the same throughout (he three} ear period 
where.as the stimulated ear produced oildence of progressive dcifnc'^s 
At this time, it A'as recommended that the hearing aid be removed 
from the left ear and placed on the right. 

Following two and a half months of wearing the hearing aid In the 
right ear the mother complained that the child s hearing appeared to 
be getting worse and ns a result supplementnr} nudlomotric studies 
were conducted It was diseo'crcd that tlie left ear had recovered to 
Its pre-stimulatlon threshold whereas the right car produced oeldenra 
of progressive deafness' (sec Fig 1 c) At this time the hearing aid 
was remoied from the right ear placed on the left and nfler one 
another audiometric assessment was conducted (sec Fig 1 d) It 
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noted Uuit the right ear rrodncej erldence of rsrflhl reootorj- whereita 
the lett ear IniUtmted a progrMtUe lota. At thia time the hearing aid 
iraa remoted for a period of one rreeh and following that time another 
audiogram was obtained (tee Fig. 1 o| It la now noted that, following 
thla period without ampllllcatlon both eara reatablllzed themaeltei to 
esientlalty the tame let el of three yean proTlonal 

Since the noted thresliold slufts lie cssenhally ttithin the 
frequency range of atimulation (800-8500 cps), and since 
the prolonged temporary threshold shift is produced bv high 
mtensity acoustic stimuli, it is apparent that tliis case pro¬ 
duces cliaractenstics nhidi are similar to both adaptation 
and auditory fatigue Although its significance is not com 
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pletely undeistood, tlus case supplies us with e\idence that 
such a condition exists and, as such, suggests that more care¬ 
fully planned studies should be earned out in legard to the 
effects of amplification on residual hearing It should be 
pointed out, howevei, that this is an atypical example of 
healing dysfunction and, until such time that supportse 
reseaich has been earned out, the reader is cautioned against 
inteipieting this report as evidence supporting the concept 
that hearing aids may cause damage to the ear 



RUPTURE OF THE BRONCHUS 
James L SHEEanr, Captain, M C, U S * 
and 

Alan B Hofeman, Captain, M C , U S A ,t 
San Francisco, Calif 

Bronchial rupture caused by a closed chest injury is uncom¬ 
mon, and is usually diagnosed at autopsy or many months or 
years after the initial injury Recently there have been re¬ 
ports of bronchial rupture which has been diagnosed within 
a few days to weeks after the injury and treated by pneu¬ 
monectomy plastic repair or re-anastomosis This is a re¬ 
port on another case, demonstrated bronchoscopically and 
treated by bronchial resection with end to-end anastomosis, 
in which the patient made a complete recovery 

REVIEW OF UTERATUKB 

In 194'? Kinsella and Johnsrud' reviewed the literature and 
added two cases of their own, bringing the total to at least 
38 patients, 19 of whom recovered They noted that traumatic 
bronchial rupture was rare and that it was recognized, clini¬ 
cally, with even greater Infrequency Most patients gave a 
history of a severe compression or crushing injury with or 
without nb fracture Hemoptysis, profound shock, tension 
pneumothorax, hemothorax, or subcutaneous emphysema often 
followed 

The right and left mam stem bronchi were involved with 
about equal frequency, usually within one to three centtmeters 
of the trachea, without involvement of the major hilar vessels, 
or the lung The majority of the patients received no definl 
tlve treatment As a result, stenosis of the bronchus or com¬ 
plete occlusion with atelectasis occurred 

In 1948 Holinger Zoss, and Johnston* reported three cases 
m which recovery occurred two were diagnosed broncho- 

OtaUryuBolotr 8«rvlc« Mjd 

Plul'sI^ProJiSuS'o'^lf*' «' L«U«rm.n Arraj- Ho. 
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scopically and one by bi-oncliogram Bionclioscopic tmtment 
was attempted m one case, but without success One patient 
leceived no definitive treatment, the othei two had pneu¬ 
monectomy Both i-esected lungs (at four months and at three 
yeais after mjuiy) showed only chionic atelectasis without 
evidence of infection 

Paulson^ in 1951, reported eiglit moie cases in which the 
patients recoveied, and added two of his own He also noted 
in one of his patients, tieated 10 yeais aftei injury b\ pneu¬ 
monectomy, the absence of infection in atelectatic lung distal 
to a complete bioncltial occlusion Two othei cases of bronch¬ 
ial 1 epaii at thoi acotomj’ liave been repoi ted * ® 

MECHANISM 

Bionchial laceiation fiom penetrating chest injuries is cas\ 
to undeistand, and the result is usually fatal Bronchial rup¬ 
ture from closed chest mjunes is a different problem the 
mechanism may be one of sudden inciease in intrathoracic 
piessure against a closed glottis This produces eithei a shear¬ 
ing force at the hilum and a tearing of the least flcMblc struc¬ 
ture, the bixinchus, or a sudden increase in intrabronchial 
piessuie with actual lupture of the bronchus Tension pneu¬ 
mothorax, hemothorax, mediastinal and subcutaneous empln- 
sema, and/or hemoptysis may ensue 

If the tear in the bronchus is not complete, the patient mar 
experience only Iremoptysis, atelectasis mar develop if a blood 
clot foims in the bionchus If obstruction of the bronclius is 
complete and the organ was noi-mal pnoi to the atelectasis, 
infection does not superv'ene m the atelectatic lung 

DIAGNOSIS 

The most important factor in the diagnosis of bronchial 
rupture is the awareness of this possibility in anr chest injuo 
The symptoms may be no different from tiiose of a chest in¬ 
jure without bronchial rupture Jlediastinal cmphjscmn, 
without pneuraothoiav, should arouse suspicion of bronchial 
(or esophageal) rupture 

Bronchial rupture should be suspected witli tension pneu 
mothorax or hemopty'sis in a nonpenetratmg chest injun 



SHEEHY-HOPEMAN RUPTtJRE OP BRONCHUS 


976 


without nb fracture Persistent, recumnff, or delayed atelec¬ 
tasis following a chest injury is quite characteristic of bron¬ 
chial rupture 

Once the suspicion has arisen, the diagnosis can be made by 
bronchogram, bronchoscopy, or thoracotomy Bi-onchography 
m an acute case is unwise, and the mformation obtained may 
be equivocal Atraumatic bronchoscopy, following meticulous 
local anesthesia, will give much more definite information, 
particularly since rupture, as reported, occurs only in the 
mam stem 

Thoracotomy as a purely diagnostic measure is not indicated 
in cheat trauma, however, with uncontrolled or persistent ten 
aion pneumothorax or intrapleural bleeding, thoracotomy may 
lead to operative diagnosis of bronchial rupture, as was true 
m ScannelTa case.' 


TREATMENT 

llost survivors of this injury have received no definitive 
t^traent, the condition being diagnosed in retrospect when 
atmosis of the bronchus or total atelectasis has been found at 
autopsy or on roubne physical exammation years after the 


I^umothorax, oleothorax, or thoracoplasty have been sug- 
for symptomatic relief in patients with total atelecta- 
h„ ^’^’''^hoscopic treatment has been carried out,*,*-’ but this 
M been ^ous and unsuccessful except where a thin dm 


treatment in four cases’” 
of months to ten years after the injury because 

Th“« showed only 
aionm^^M ‘"a”"''' auggeating that re-expan 

aKpS'’ the broncSad 

b^n ttie bronchus 

la 'vhich a b™n^l 1 a case of chest injury 

>sae folll^nS Re-e=cpansion of thi 

lollowed plastic repair of the bronchus with a dermal 
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graft did a resection of the bionclius with end-to- 

end anastomosis seven montlis after a chest injurj' in which 
stiictuie mth obstnictive emphysema liad occuired 

Weisel and Jake^ leported a case of bronchia? rupture in 
which complete obstruction of the bronchus developed vitliin 
20 days of the chest injuiy Poidy-six days aftei the injur\, 
thoracotomy levealed a 6 5 cm sepaiation of the divided ends 
The distal end was opened, the lung; was aspii’ated and in¬ 
flated, and the anastomosis was done to a mndoii in the tra¬ 
chea, using’ an endotiacheal tube as a stent Two months 
latei the bionchogiam was nonnal 

The ideal tieatment of bioncliial ruptuie is immediate 
thoiacotomy, if feasible, and repan of the injured area 
ScannelP did a thoracotomy for tension pneumothoi'av tliieo 
horns aftei a chest injuiy He found and repaned a lacera¬ 
tion of the bionclius Two othei cases of sutured bionchial 
laceiations aie lepoi'ted*® 

The results fiom repair, or resection and cnd-to-cnd anas¬ 
tomosis, beai out the experimental work of Kirihik and 
Meiendino,” who transected and le-anastomosed a mam stem 
bionchus in 69 animals, and found no evidence of stenosis 
The plane of tiansection and sutuie mateiial used (gut, silk, 
cotton) did not affect healing They demonstrated that intor- 
lupted thi*ough and tiu-ough sutuies weie best, and that the 
sutuie lines had adequate stiength (to piessuro) at three 
days, and weie completelj’’ stable by 14 to 21 days 


CASE REPORT 


A 21 year-old man was admitted to Lettcrmnn Army Hospital on Jnnu 
arj 8,1951 after ha^ inp been Involved In an automobile accident four owf 
earlier He was Initially cared for at a civilian hospital where be pw- 
sented a right pneuraothoraT fracture of tho second and third ribs in 
the mtdaxlllary line, and e-rtcnsHc subcutaneous cmphyseroi. A tro 
cheotomj was done and catheter drainage of the chest Instituted Tnerc 
was no previous history of chest trouble 


On admission to Letterman Army Hospital his tempcnlurt wn« 101 . 
respirations acre 2S, and his pulse was 112 A Inchcotomy tube was in 
place, and there uas ronsshe subcutaneous emploscmn The chest iimc 
had been remored prior to admission There ■ms marl ed splmtlnP m 
the right bemlthorax and breath sounds were absent In lower 
with hyper resonance above The mediastinum x\as shifted to the 


Laboratorj einmlnntlon rc\eale<! a mild Icutocjiosfs and "" 
of anemia The Initial Xray eiomlnaUon showed fractures of the rirm 
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OQS emphTteiQR 

On admUalon the ptUent represented a simple problem ^ 
chest xrith hyaropneninothorai on the right and 
emphysema due to tractured ribs on the righL On tte day 
admission 100 cc. of bloody fluid was obtained by thoracenlCTls No 
organisms conid bo cnltnred On the following day another IM cc ol 
seroiinpilneoufl fluid wbb asplTated By January lA 1B54 the 
Kny wai beglnnlrvg to domOTiBtrate farther resolution of the fluid vrltnln 
the right side of the cheat without farther aspiration Four days later 
the subcutaneoua emphysema had almost subaldod and the tracheotomy 
waa occluded After 48 hours the traebeotomy tube was removed and 
the patient appeared to be well on the road to recovery He was ambula 
lory about the ward and complained only of some pain In the right side 
of his chest 


On Jannary 19 1954 the patient complained of anterior and posterior 
mldJlne chest pain He was afebrile and there was no alteration of his 
pulse rate howerer chest dims revealed massive atelectaslB on the 
Tight side (see Fig, 1) Breath sounds were absent In the right aide of 
the chest and only bronchial breathing was heard The mediastinum was 
sharply shifted to the right Tracheal suction was begun and the patient 
was placed on antlbloUca He was cou^lng satlaraolortly hut the cough 
was nonproductive On January SI when no progress could be made 
In relieving the obstruction, bronchoscopy was requested- 

Bslng local anesthesia an 8 mm, 40 cm bronoboscope was introduced 
revealing a complete block ^ cm below the coryna. in the right main 
stem bronchos This appeared to be Inspissated bloody mucus and could 
not be removed with suction bat irrigation with saline solntlon resulted 
In easy remoTal ol the malerlai There was uo bleeding following this 
and the bronobewcop^ was passed farther into the hronchua repealing 
normal apper middle and lower lobe bronchi 


Allowing bronchoacopy there wae a return of the hemothorax and 
w to 76 per cent re-expauslon of the loug. Thoracentesis on February 1 
yields 160 cc. of serosangulneoua material The patient was ambulatory 
^7 ^^'^niary 7 he had very little dyspnea or chest pain. Later in the 
day ^ere waa a sudden return of ell eymptoms despite eu ndequate 
and X ray demonstrated a total collapse of the right lung Tra 
again begun, bat to no avail, and on the next 
day Ceiimt days alter the first bronchoscopy) bronchoscopy was again 

■ CCnTnnilan&,4 


The tr»che» wa» tnarheily doriatefl to the right anfl a complete blocX 
yii encoQntered ^ cm. below the corrna on the right, where there 'wa* 
3^1 *• tlopay waa taken and the forcepe were then In 

coughing and an 
trachea to the mldllne Tlaaue eiamlnatlon demoo- 
^ WgMy ra^far'** »qnamoUB opithellnm on a flbrona atroma that 

lahJ'w??*®'’”!" «tonotla waa not recognlied and two daya 

Keti? “■» «n1od out to a 7 iSr 


markedly following the dilatation but a revleir 
bmnchiir,^''*,* probably the reiralt ofT 

rSil, thoraotomy waa planned In caaa alelcctaala ahonin 

rrenr El.ran day. following the dllataUon atelectlaU did re^r iSS 
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bronchoscopj was repeated to ghe sjmptoniatlc relief prior to dcBnlllre 
surgerv The results -N^ere minima) 

On Pebruan 25, 1954, 52 dajs folIonJng the Initial Injury, thoracotomy 
■nas carried out nlth left endobronchial anesthesia* The lung was 
atelectatic and anterolnferlorh adherent to the chest wall There had 
been a complete bronchial rupture with the proitmal slump displaced 
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dUcliarged to fluty Xr»y reveiled re-oipaMlon 


On June 9 19W the pnUenl -wne le-nflmlttefl to the 



»«m5w 1 months r>fl»tnt>«rat|\elr ■bovUnjt re-expanulon wJth 

*<5ta% hialneii due to pUurn] thlck*nln». 


^Wcity Physical eiamlnatlon -waa nefatlre except for healM iurglcal 
^ /^ray rcvealtd complete aeraUon of the long fields with some 
oMIneifl duo to pleoral thickening (aeo 1 ) 

Ij^Mgrom ihowed 90 to 95 per cent ot the normal lumen Broncho- 
*“ * ““ JackMu bronchoscope 

men PM ,«1 through the main stem bronchus enslly There rraj no 
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evidence o£ stenosis The suture line could be 
■ft 1th an occasional black suture shofting 


seen as a One white scar 


COMMENTS 

Appaiently the blood in the pleuial cavity came fiom Uie 
area of luptuie, since bleeding immediatelv lecurred follow¬ 
ing the fiist bionchoscopy It is also apparent that the "frac¬ 
tured bronchus'' was splinted by the inti*aluminal blood clot 
at the time of the fiist bionchoscopy, and that lemoval of this 
clot resulted not only in bleeding into the pleural cavity but 
displacement of the ‘‘fiactuie’’ as well 

This displacement, ob^nous at thoiacotomy, explains the de¬ 
velopment of complete occlusion by tissue eight days later 
Perhaps it would have been advisable, had the diagnosis been 
suspected, to have left the blood clot alone, howevei, it seems 
likely that stenosis, or complete occlusion, would have devel¬ 
oped legaldless, and it would have been difficult to have estab¬ 
lished the diagnosis without its lemoval 

The diagnosis of bionchial luptuie should have been made 
at the time of the second bronchoscopy, and attempts at dila¬ 
tation should not have been made Theie is a much greater 
chance of infection below the block if the block is incomplete 
Although no tiouble was encounteied postoperatively, a lung 
flee of infection would have been assured if dilatation had not 
been attempted 


SUMMARY 

The literatuie on bionchial luptuie fiom closed chest in- 
3Uiy, including mechanism, diagnosis, and treatment, has been 
biiefly leviewed A case of ruptuie of the right main stem 
bionchus, demonstrated bionchoscopicalK and repaired b\ 
lesection and end-to-end anastomosis 52 dais after injurj. 
It, leported There iias completeh recoieiy without stenosis 
of the bi onchus 
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THE INDICATIONS AND TECHNIQUE OF 
LYMPH NODE DISSECTION OF THE NECK 

Alton Ochsner, M D 


Metastasis to the regional bmph nodes Is \er\ common with malignant 
lesions about the oral catitj because of the rich lymphatic drainage 
Most of these remain localized in the cervical nodes for a long time 
except In the case of transitional cell carcinomas and lympho-eplthelloma 
which tnav metastasize widely very early 

The decision to do a neck resection ronv at times be difficult to make, 
because frequently enlargement of the glands mnj bo due soleh to in 
flammatorv causes and on the other hand, metastases maj be present 
without palpable enlargement of the glands This accounts for the dher 
gence of opinion among surgeons ns to tlic feasIbllltN of proph'lartic 
resection According to Dr Ochsner the procedure Is not necessary In 
cancer of the Up unless the lesion Is greater than 3 cc. In ■=lze or 1“ 
hlghU malignant MelaBtases to the glands are more frequent In lesions 
of the upper Up than the lower 

In large lesions or anaplastic lesions without apparent gland In'olre- 
ment a unilateral supra hNoId dissection Is Indicated It the lesion !“ 
lateral If In the midline, a bilateral resection would be necessary In 
the presence of supra hvold InvoUement a unilateral neck dissection I" 
done or a bilateral dissection at different singes It the lesion Ls ncir 
the midline 

Neck dissection in connection with carcinoma of the tongue or floor 
of the mouth mnv require a suprahyoid or unllnteml neck dissection 
or even a bilateral resection cn Hoc with tlic mandible depending uion 
the location extent and type of the primary lesion 

In no case is a neck dIssccUon to be done unless the primary Ic«loD 
Is completely eradicated 
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DISOUBSION 


D» LtRoi A. Scu-MX Inquired a* to the 
««tlon of the carotid artery and Tapia nerve In the complicated caeca 
He litd had five such cases li\ recent months 

Di. HEsnr Orrov asked the essaytst for his 
cyit ftdenocarclnomiis of the thyroid since there has been some dmerencc 
of opinion as to proper therapy 


Dh, Ochbxe* in closing replied that when It is necea^ry to rw^ 
the carotid artery they do so without fear of consequences becaose of the 
avallabUlty of grafts which can be Immediately utilised Resection of the 
Tsgua Is a cheap price to pay for the possibility of a cure Concerning the 
cystadenomas he feels that they are truly lymph node raeUstases irom 
carcinoma of the thyroid rather than aberrant thyroids and should be 
dealt with by radical excision frequently bllateraU If the lesion la uni 
lateral It Is frequently Impossible to palpate the orglnal tumor In the thy 
cold In such, cases be does a hemlthyroldectomy Including the Isthmus, 
If a tumor la found In the thyroid they do nothing more hnt keep the 
opposite side under observation for a long time It no tumor Is found 
they remove the ether half of the ^yrold and do a bilateral lymph node 
dissection. He feels that the earlier the lesion Is discovered the more 
radical should be the resection since this Is the best opportunity to obtain 
a cure, 


EVALUATION OF NECK DISSECTION IN CARCINOMA 


OF THE LARYNX, 


Loms H Clerf, M B 


In a series of 2o8 total laryngectomies Clcrf found that metastases to 
me regional lymphatics occurred In 15 to SO per cent of the cases The 
five-year survlral rate In S4 cases where neck dissection was carried out 
4 per cent Of the S3 not treated surgically but with Irradiation 
only one surrlved five years, so that of the total 67 cases with metas- 
only 15 per cent survived beyond five years. Since 1940 he has 
doing a neck dissection combined with the loryngectomv In a 
of cases than fonnerlj despite the absence of palpable 
much higher percentage of snrvtYals, He points out 
belonging to this category are those In which the lesion Is 
■upro or Infraglottlc, or where the arytenoid Is Involved and the mobility 
^ definitely Imp^ed Analysis of the group by five-year 
cases where elective resection was done concurrently 
^f^Bectomy yield a much higher percentage of recoveries 
loan those where a secondary resection was performed 


DISCUSSION 

^ ■Iacksox said be bad every intention of dlacuimlnff 
hearing It found that bo was In complete agreement 
»lth the author and could find nothing significant to add to 

inqulraJ about comuHoaUoiui folloivlni bUatoml 
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Ei>vin N Bno\LV,s was somewhat dubious about the nece^ltv for 
gland rwectlons In case of carcinoma of the lar\-nx where the tumor 
intrinsic He had done resecUons in set oral ca'jps without 
wbei^^tu^’^n In the glands, on the other hand in ca'cs 

K ^ lialpable it is Ilkelj that the thvrold 

is also Imohed and of course in such cases radical dissection is Indicated 

(Houston, Texas) Inquired whether Ur Clerf re- 
™°o?Te^*^ appears to he 


Dit, A-Nnntw Eogston, as a pathologist brought up the point that fre¬ 
quently it is difficult to appraise the tissue submitted because the jiath 
oiogist has no idea of the exact situation of the suspected node in the 
Jiving state It would take dajs to go through the mass section by sec 
lion to determine the exact location and extent of the metastasis since 
frequently It is limited to Inditidual cells The surgeon wlio removes 
the tissue has a much better idea of its relationship to tlie original fo us 
than has the pathologist Also a confusing factor is the presence of hemor 
rhagle foci indicating a nodllls which might be mistaken for a metasta*"!" 
Thus the difficult! in offering a prognosis based mereix on the tissue 
examination 

Cn Jeuoxie a, HtLGtu called attention to the complete absence of mor 
tality in the series presented, xxhlch speaks xolumes for the excellent 
technique and postoperative care Increased interest in this tjpe of sur 
gery in recent years brings up the question as to the proper delepution of 
these cases Jinny men hn\e reached the age when lhe\ do not cart to 
expand into new techniques It points to the necessity for proper leader 
ship and the expansion of educational growth among those who sre still 
growing up in the specialty 

Db Cu-bf in closing pointed out thal Uiey did ha\e niortilltx but not 
in the selectixe group The point is that electlic block dissection in 
conjunction with laryngectomy when indicated does not enhance the 
mortality fo any great extent 


Bilateral dissections are fraught with some danger One case that sur 
xived complained of dizziness, had a florid complexion and marked 
scleral injection He ultimately died of metnstases below llie claxlcle 
Certainly one cannot be too enthusiastic about bilateral block dissection 
yet as Hr Ochsner stated. It is not too great a price to pax if there Isa 
chance to saxe a life 


As to Dr Broyles comment Dr Clerf feels that if the patient has an 
extensixe lesion exen though there are no palpable melaslascs the chancy 
for a permanent cure arc much better if a unilateral block dl'sectI ot 
is carried out since the added risk Is minimal This attitude Is linoniptw 
by the experience of haxlng patients previously 'nryngoctomlzed return 
with Inoperable nodes in the neck Concerning mctnstnsi- to ‘ne tin rota 
the surgeon is definitelx behind the eight ball The mortaUt} 

is increased and the operatixe procedure prolonged Certalnh the prog 
nosis in such cases Is not faxorablc. Concerning Dr Lf^tons r^ 
marks Dr Clerf far from appearing critical expressed his 
elation for the contribution of the pathologist realizing t u grex dl^ 
ficultv of accurate and thorough study of all sections of the ina 
mltted a matter that is limited bx the shortage of personnel as well ax 
time limitations in most hospitals 
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MIXED TUMORS OF THE POSTERIOR 
PHARYNGEAL WALL 

Fred Z Havens, M D 
and 

L C Butler, Jr., M D 


tamo™ of tlie tKwtorlor pharyngeal wall are \ery rare Havens 
Batler wer« able to find only 41 caoca over a period of 87 years at 
Cll^c. The majority occnrred during middle life In 11 cases 
nere tbe postoperative period was lest than five years there was one 
TOorrancc In the 30 cases In which all hut one were followed more 
years there were 34 with no recurrence, five recnrrences three 
Looted and two snccumblng to the disease 
hm.Ll n® patients were operated on via the transoral route after pre- 

“tteiT the mass Including capsule 
Met' ‘ eavlty left open with only sn Iodoform ^nie 

the amlM ’‘® ®" ««emal approach through 

SldSn “S Ortpa'T.Ploa'ite- They believe that the danger of 

tlosnre oMh^OMr^^a^ri*ty PtaPad"™ f employed becamm of the 

DISCUSSION 

ne2Li^?5 Jl mentioned a case eoen rec«ntl> In which it was 

because^Mh^Srt^/ portion of the ascending ramus of the mandible 
SmS? growth It was not necessary to llcstp th! 

^^lible via the‘”™o{iJ‘Mu?r‘ 

reSivM to-' tho®?™^.^ '»* “■«> *Pte readily 

bsw t^M for i^,S Interesting because U had 

lb remorl^ “i ® P®t't“‘'»l"«r abscess One of the dangers 

Py^ng the iXTh.^ m ‘»p “p™®! ®SS™ 

‘“"W to- tberirt “■* “P*P>P ytblPb la at 

nay be aatoundwi hrr fhVT Allowing removal one 

practiced Xri^gYrom the ^ ScheaSUu 

results * bottom up and obtained very naUBfactory 

trSlcatofto uie^im'S'D^ cmphaalted the Importance of thorough 
«tcM remote from oriZ'^t rwurrence, are uauaUy fo3m 

“MUI, Of the tumor even though a'a'p^r ^fy 

‘'"^P..»T"vle';oYrhnrngero'fUW”*""' ""’“-“-"tloua a. to 

•™ptSr."tt;ino"tU^"“^i7he^sW 



986 


SCIENTIFIC SESSIONS 


lmperati“ve^“^ a case when this procedure we, 

^ for ligating the carotid It depends on how readliw nno 
which was the case In his own experience on se\eral occasion. He would 

The inattor Of he Xt 

is one that ma> be left to the indlMdual Dr Hn^ens does not suture m 
fills the <a\ltj- with Iodoform packing which is removed craduallv bedn 
ning on the fourth da> The wound heals teadlly. and „t * date one 
dangj? of'sM^ing^® operated area He believes also that there is le^s 

Dr Havens agreed heartilj with Dr Furstenberg on the matter of 
adequate snrgerv at the first attempt Tills applies to nil malignant 
tumors as well Concerning the question of biopsies he is in the habit of 
sending a biopsy specimen out after the capsule has been identified and 
tte dissection partlj completed As a matter of fact it makes little dif 
ference since the excision is going to be w ide enough to encompass all 
the presenting mass 


VASOMOTOR RHINITIS 
Theodore E Walsh, MD 


Walsh has been unable to identifv allergic factors In a large percenlagc 
of the cases of vasomotor rhinitis which he has observed In most cases 
the etiology Is to be found In endocrine, flietarv and psvchosomvtic rils 
orders Hvpothyroidism, often of the subclinlcal level, is verj common 
and good results may be expected following the administration of thyroid 
extract in adequate doses In children dletan indiscretion such a, the 
ingestion of excessive amounts of carbohydrates. Is frcquentlj the cause 
Emotional states should not be overlooked because In man} Instances 
they act as a trigger mechanism that sets off allergic manifestations In 
many individuals who are onlv mlldlv allergic without showing specific 
sensitivity 

The author decries the continuous use of vasoconstrictors wUtcli only 
leads to subsequent turgescence He advises propadrlnc by mouth for 
temporary relief in addition to the care of such consUtutlonnl factors ns 
have been mentioned 


DISCUSSION 

Dr Or-BTR E Vvx AevE-v expressed his opinion that the condition 
described bv Dr Malsh was a borderline or ntvpical allergy and might 
be considered ns a separate entity A question he would like to ntsc 
apropos of therapy relates to the employment of cautcrlmtion or tne 
turbinates In stubborn cases This Is an old time procedure of which he 
does not approve 

Dr Hexrv L ■\\jlu.vms agreed that mnnv of these cases 
to relieve It occurred to him that If might be pcsible to differenUat 
among them a little more accuntcl} In his 
violaceous mucous membranes are usually the so-rollwl 'o'y 
mvxedema which can succcsfulh be treated 00^^010^ 

cases with waterv discharge and relatively normal mucosa ^0 not hc)^ 
bv endocrlnes, and are better classified as phvslcal nller^ 
of Dr Walsh on antigen nntlbodv reactions is not In line with the tn 
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iDE ot immunologists The concept of phyBlcal allergy cannot be aieproven 
and aUcrglsta are willing to admit that many ot thc« oiM which are 
clinically IndliUngnlahable from true allergy do not yield a poalUye 
akin t«t The dietary r^men mentioned by Dr Wnlsh la reralnlacent 
ot Dr Sam Roberta work alonK these llnoa, which baa proven to ^ve 
great merit, Aa tor cauterlxation mentioned by Dr Van Alyca Dr WU 
llama has found It efficacious particularly If applied In the region of the 
iphcnopalatlne ganglion He haa seen no 111 effects from the proceduro 
there being no permanent damage to the cUla and It affords relief for long 
periods of time. 


Dh. LiOwexthal called attention to possible emotional or psychiatric 
intluences In these cases Frequently the patient vrlll give a history of 
•piatlc colitis or some other derangement of the sympathetic nervons 
system, A peeudo-psyehlatrlc approach may In man> Instances afford 
the key to a solution of the problem. 


Ds. Walsh, In closing agreed that cauterisation of the ganglion is free 
from barm and Is not to be confused with cauterising the turbinaU which 
may alter the physiology of the mucosa He personally likes Injecting the 
ganglion which haa given him some very good results. Concerning 
physical allergy Dr \\alBh felt Incompetent to discuss It adequately 
although he recognises It as an entity however these cases are a 
minority In the group he was discussing He agrees that the psychoso¬ 
matic approach haa much to offer yet does not mean that they all must 
coosult a paycblatrlBt The solution to the problem lies In a thorough 
understanding of the patient as a whole knowing his background habits 
envlTonment and emotional status. FroquenUy the trouble Is due to a 
combination of factors aside from the porely allergic. 


♦ 


A FEW HIGHLIGHTS CONCERNING 
RESPIRATORY CILIA. 


G Edward Tremble, M D 


The d^ron microscope has In recent years proven of great value in 
^ermlnlng the structure of cilia. ‘Each cUlnm consists of a basal 
wy which la Imbedded In the celL Just above the basal body a small 
can often, bo seen ” The rings of adjoining cells seem to be 
omened to each other forming a thin plate The cUlum itself consists 
sheoSu'’^*^ tibrlUar bundle and a semitransparent, thin peripheral 


Much of the experimental work on animals is described In the article. 

einirl' >>r,<«bie that the acUvatlng agent which producea the 

lonSlna^^ bodlea and le tranamltted through the 

Si '^'‘® question us to the exact 

trow I® undetermined we do not know whether they 

Sw f}} ‘q’^U'a'ap Woy in the basal body 

a mystery is the exciting Influence which causes the ciliary 


DISOU88ION 

riKallad on early motion picture produced by the 
X' Dt Mosher In which one cell hsd become detached and ™^rtlU 
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“ntinuing to beat In rliyt)im with ibc fe.it 
‘I'® ^ain body of cells It reminded him of n soloist ami 
orchestra in action through some unseen agenc\ 

Dit AiiTJUji TV p,m^ called attention to the talue of the eleetron 
m croscope, ^hlch has In recent jears tostK increased oar Knonlcdpe ot 
clllarj acthlt) The time non Is ripe for some genius to unraul the 
mysterj of the true origin and nature of clllan ncthltj If requires not 
oni> the electron microscope but also an obserter nith Imagination who 
can put together such facts as Dr Tremble presented along nlth other 
data The situation Is almost nnalngous to the studt of the clrcuHlorv 
system In nhich all the facts nere knomi for vears but notcicarlj under 
stood until someone disco'ered rnhos uhleh finally pmed thnt the 
blood nas going In one direction 


Dll Themule closed the discussion b\ acknon lodging Dr Hock scorn 
ment about the continual acthlt' of cilia c'cn when the coll Is riefnehrd 
This obser'atlon of Dr Mosher’s has been corroborated manj times slnec 
By haring a patient with a cold blon hIs nose onto some wax paper and 
placing the secretion under the microscope one mar frequentir see de¬ 
tached cells with cilia still waring Thej rvlll continue to rrare as long 
as attached to protoplasm, kept rrarm and moist His object In brlnclng 
this subject before the Association nas to emphasize the constancy of 
cilia throughout the animal kingdom ns shown br comparison rsHh 
spermatozoa with Its fringe-llke tall and the nine paired groups around 
the periphery with the tr\o larger central ones Just like the cilln In our 
orvn nasal mucosa 


THE RADICAL OBLITERATIVE FRONTAL SINUS 
OPERATION A CONSIDERATION OF TECHNICAL 
FACTORS IN DIFFICULT CASES 

Robert L Goodale, M D 


Dr Goodale proposes a radical obljteratl-vc operation In which Ihc 
Jansen Lvneh Smith procedures arc Inadequate cases of oxtenshe 
chronic osteomjelitls and recurrences following precious surgerr jne 
prerlous objections to this method namch the resulting deformity, can 
be orercome with modem plastic procedures The obllterntlng 
must be complete all mucosa and bon> soptums rcmorwl the 
destroyed and the ethraolds evcntoraled The jiosterlor wall of the sinu 
is not reniored unless apparentlr diseased or where there Is a snsplci n 
of some intracranial extension Bight cases are shown in rrhlch the ex 
cellent plastic repair of the defect demonstrates the fine coMw^tli 
suits obtained In most cases autogenous bone grafts were empioyco 

DISCISSION 

Dll Jritts M Bonn said that Dr Goodale s paper has '‘'’“^''2 

that it Is an erroneous concept to conclude that the pn 

antibiotics hare complctelr done away with the nece3»lt' of oi 
the frontal sinus 

Dll LiKim Sirirsox felt that while 
results were impossible the usual course after a , i 

bf ns good as that following a radical ^ s1?e o tin 

tent of the disease of the bone and membrane ns well ns tm size 
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•Innii have a definite bearing on the po«t-operntlve coum It la 
tlve tilt all of the mncoua membrane bo removed nnd the entire ethmoid 
area cienteratcd. Aa for oateomyelltla It Ib better to defer the d^lnltlve 
mraery nntil the acute proceaa baa been bronght under control Through 
the usual brow Indslon the exenteration can be accorapUshea stnrtinp 
from the upper extension of the elnus and worklnp downward The poUeh 
lug burr la a useful adjunct In the finishing process where the sinus 
extends far upward It Is advantageous to make the incision at the au 
prerae eitremUy which stffords good access and which leaves very little 
scar or deformity Cases are freqnently presenting themselves which re¬ 
quire the type of surgery des^bed by the essaylsU ond the Individual 
surgeon should have the courage to go ahead when the case demands It 


De, "W Da\ isn't recalled a technlqne described by I>t Jesberg 

a few years ago In which the floor of the sinus is removed along with the 
outer third or half of the anterior wall a procedure which Is indicated 
and has been proven successful In the large or expanded sinns 


Da. James Maxmxia. stated that In recent years they have attacked the 
Urge frontal sinuses via a coronal Incision which permits excellent ex 
pofure of tbe entire frontal bone and If the orbital ridges are removed^ 
affords access to all the ethmolds and sphenoids He asked Dr Goodale 
whether with the brow and vertical Incisions It was his practice to pack 
the wound wide open 


Ds GootJALT closed the discussion by first agreeing with Dr Robb 
that too much reliance has been placed on antibiotics by some surgeons 
particularly In chronic casesa gross infecUona etc bWldea. antibiotic 
therapy ne^ reviewing In the light of the emergence of resistant stmlna 
and new bacterial Invaders Certainly the pyocyaneoua and resistant 
staphylococcic Infections call for more effective medicaments than at 
avatlaWe He was Interested tn Dr Simpsons use of the burr 
Having been trained In the use of gouge and rongeur he had clung to 
them beeaxue of hU familiarity with thorn nevertheless, the Idea of 
using the burr particularly from above, seems appealing TTie Important 
point U to see that the utmost limits of the sinus ore reached 


He re<^l8 one case of a chronic frontal sinusitis with a localized 
oetwinyeutlc proceaa In which the Jesberg procedure worked out very 
WfJi although some deformity did result. 


He agreed with Dr Maxwell that the coronal Incision can afford a 
however In the cases he has presented It seemed more 
wiDie to go through the Incisions of the previous operations rather 

which a vertical Incision was 
necessitated by the fact that after tbe Lynch exposure It 
In the osteomyelitic process was present not prevlonaly seen 


♦ 


Motion Picture FUm 

rehabilitation of patients with clefts 

OF THE LIP AND PALATE 

(No formal paper) 

(No discussion) 
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UNILATERAL CORD PARALYSIS 
Daniel S Cunning, MD 


fli? ^ series of cases of ^ocal cord panijsls olfscru’d at 

Throat Hospital over n period of 15 \e8rs. 
females, S2 ln\ol\ed tlie right cord and 150 
the left The etlologfc factor «as found In CST per cent of the group 
the remainder being unidentified Neoplastic and toxic or inflammatorr 
lesions accounted for almost half the cases 


A sCTreh for the etiologlc factor must include a thorough phvsical. Nrap, 
neurologic and serologic examination The causes are too numerous to 
mention since any lesion from the nuclear and supra nuclear areas in the 
brain and on down along the course of the \agus maj affect the function 
Ing of the nerre which mar also be Inrohed In nn\ number of general 
constitutional disorders of a toxic nature 


DISCUSSION 


Dr Louis H CtEnr recalled a statement made bj Dr Kjle icars ago 
that the genera] physician sees this condition from the srstemlc stand 
fMilnt, nhlle the specialist looks at It as a local affair which he often 
treats without realizing Its significance Dr Ctmnlng's statistics agree 
with previous studies nameli, that neoplasms are the cause in tno-thtrds 
of the cases, the others being considered idiopathic V.’liilc there is not 
much to be done for the neoplastic group, the larragologist can he of 
great assistance to the thoracic surgeon who reaUzes that left sided 
paralysis due to thoracic lesions rarely is amenable to surgery Dr 
Gibbon, who has explored manj of these cases has xct to find one 
which he could successfullv extirpate Another interesting item Is the 
occurrence of a leftside paraixsis fire to ton rears after a mnslectomv 
indicating an inoperable roedinstinnl extension As to post tUyroldcrtnmr 
paraljsis It indicates the importance of the surgeon learning more ntout 
the recurrent nerve The toxic group of cases is Interesting since mans 
of the idiopathic cases are of this nature, being probnblv due to a xlrus 
Tliese cases offer a better prognosis than mnnj of the others Dr Clerf 
agrees with Dr Cunning as to the value of speech theraiu In some of 
these cases Surgerr such as that recommended bj Dr xiorrlson can 
be successful in lmpro\lng the xolce when the cord Is abducted with 
poor tension 


Dit Euwin N Bnortts mentioned n case of spontaneous unilateral 
paral>sis In which the examination offered no clue ns to the cause until 
eight months later, when a mass deteloped in the thxrold 
proved to be malignant In another case of unilateral paral'sis it 
a >ear before a tumor of the mediastinum was diagnosed It “ 

feaslWe In such cases to explore the left recurrent nene and miiow u 
down into the chest In the hope of finding the lesion It is his opm ou »» 
well as that of surgeons of hls acquaintance that tumors of the tuyro 
causing a recurrent paraljsis arc usunllj malignant As for patients 
ing improxod hr speech therapv, this maj be true of the speiWng'Oi 
but Is nsunllv tneffecthe Insofar as the singing lolce is concerneti 

DR C L J\CKsox reported having seen two rases O" 
in which the etlologv could not be determined He or in 

Cunning had had anv results from medical Iheripv in the toxic 
flammatorv cases 

Recurrent paralysis following dlvert/culectomj had disturbed him In 
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Btrerel caaes and be itondered -whctber the essayist had anything to otfor 
by vay of preventing this compllcntloiu 

Da. JcuvR V. McCall thought that unlUteml paralysis caused a voice 
vreakneas rather than a true hoarseness because he has observed that 
these patients hate a better voice In the morning than later In the dQ> 

Dri. BtsjAMix SHtnrrei mentioned a case in which neurologic findings 
pointed to a brain tumor howe^e^ a more careful study of cranial 
nerve function and the reaction to akin stimuli revealed a loss of sen 
sttion on one side which pointed to a spinal thalamic Involvement on the 
side opposite the cord paralysis. 

Da. Fravcis U ^\eiu£ asked Dr Cunning whether he attached any 
significance to the anastomotic branch from the superior to the Inter¬ 
ior laryngeal nerve Insofar os e5:i)lalning the position of the cord after 
injury 

Da. Cuv^ivo closed the discussion first by evaluating what he called 
hoarseness. The character of the volco In larynx lesions often varies 
with the lesion within wide limits So far as he Is concerned he can 
only call u hoarseness though to some cases It nmy be portly fatigue 

U is true that about 10 per cent of the cases are caused by cerebral 
or spinal lesions and therefore It Is always Important to check all the 
reflexes for possible signs pointing to Use side of the lesion As for 
medical treaunent, they have used Iodides, vitamins and Cortisone all 
with no effect There were no coses of i^aresls complicating dlverticulot 
otty In bis series. 

There la no question that the laryngologist is up ogulnst It In so 
tta^ eases because of the difficulty In discovering the eUology These 
pstlents often go for years with no other symptom than the hoarseness. 


♦ 

TEN YEAR PROGRESS OF LARYNGOFISSUBE 
OPERATION 

Mebcke G Lynch M D 


-with ihe InrynKotlkBure op«rftllon In recent ieare has 
; percentage of ctirea up to 90 per cent This haa been 

v^^hxhed through wider excision of tissues. Where the commissure 
^ Involved a portion of the ctirlllage Is removed and the excision 
the opposite cord The possibility of a web resulting Is not 
''^fh any alarm since the McNaught procedure with the tantalum 
iisie ha* proven Its worth Dr Lynch does not recommend Its ^Ing 
°nc at the primary operation because of the granulation tissue which 
In abundance from the Irritation of the tissue* by the metal 
in.oM these eases to await scar formation before attempting to 

pJate Laryngoflssure can bo successful e\en In cases 
^ growth has extended as fhr a* the vocal process and even when 
^ limited however It the arytenoid Itself is In 
mobility Is definitely limited one would have to choose 
Preference H Is important to resect well beyond U»o 
thrsniiiiH i*^"'** recommends following the surgery with 

« application of electrodessicatlon also he calls attention to the fact 
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SCIENTIFIC SESSIONS 


that tracheotomj Is not resorted to \slilth inaterialh reducM Iho 
postoperathe period 


DISCUSSION 

Dll CnE\AiJER L JACKSO-^ waa glad that Dr L>nch had raised W« 
roice In favor of the laryngoflssure operation Tlie Indications tor It 
have broadened rather than contracted because of broadened tcclmlqao' 
The elder Jackson’s technique of remoMng anterior commhsurc lotions 
has been improved since Brojles described the anterior commissure ten 
don, so that now. Instead of cutting the cartilage in the midline the 
incision goes through the healthj side thus permitting excision of tlic 
mldllne cartilage along aith the lesion Regarding wtb formation fol 
lowing thyrotomy, he has found the procedure suggested bj Dr Gabriel 
Tucker of \alue nameli, anchoring the epiglottis forward with a suture 
in all cases where its attachments have been severed, also, Dr Jaikson 
pointed out that this operation should really be termed a partial 
laryngectomy rather than a larjngoflssure 

Da Henrv M SciiFsa called attention to a procedure described in Ids 
son, in which the laryngoflssure approach was emplo^cd for the relief of 
a bilateral abductor paraljsls One paralyzed cord was tied back with a 
wire suture, and the patient for three venrs was still breathing comfort 
ablj through the larynx 

Dr. Lvxcn, in closing, stated that he docs not fat or a hemilamigeclomy 
in cases where the mldllnc incision is not indicated He would prefer 
laryngectomy In such Instances With regard to web formation, he has 
not employed Dr Tucker’s procedure but has used the tantalum splint 
with good results As for Dr Scheers operation, Dr L)nch reeilled 
the submucous dissection of one cord reported bj Dr Hook ot Boston 
in which some good results were obtained 

(To be concluded in tlie Novembei Issue) 


THE VIRGINIA SOCIETY OF 
OPHTHALMOLOGY AND OTOLARYNGOLOGY 


The Vuginia Society of Ophthalmolog^' and Otolar^Tigologt 
will have its annual fall meeting in Richmond at Baruch 
Auditoiium in the Medical College of Vngima, No\ 29th and 
30th (OtolaiyngologjO and Dec 1st and 2nd (Ophthalmology) 

The speakeis foi the Otolai-jmgology progiam are Drs 
Victoi Alfaio, Lamence R Boies, Aram Glong, " 

Huebnei, Lvle M Sellei-s, Ben Sentuna, and Henrj' L \Mi- 

liams 


The speakeis foi the Ophthalmology’ piogiam are D > 

HoyyellW Bioyvn, James Spencer Dn den, Wm M Hail,'' 

Hoyyaid Edyvaid Norton, and Henrv P Wagcnei 

Additional infomation may be had ^ p a. 

Pastoie,Bov25.M C V Station, 1200 E Broad Street, Rich 

mond 19, Va 



DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

PROGRAM 1955 - 1956 

TucBday, November 1 1955 

Amon Cartel Aii-port — Private DinmE Room 

Joint Meeting with Fort Wortli E E N T and Dallas 0 and 0 

Dr Harold F Schuknecht, Detroit, Mich 
Associate Surgeon, HeniY Ford Hospital 

8 30 PM—Program Meniere’s Disease 

4 30 PM —The Management of Carcinoma of the 

Upper Respiratory Tract 

5 30 P M —Cocktails, Courtesy Alcon Laboratory 

6 80 P M —^Dinner honoring Dr Schuknecht 

7 30 PM—The Clinical and Experimental Aspects of 

Perceptive Deafness 


II INTERNATIONAL CONGRESS ON ALLERGOLOGY 

The H International Congress on Allergology will be held 
m R!o de Janeiro, November 6-18, 19B5 The most outstand 
ing authorities on the matter will be present at this meeting 
with a view to aubpiitting and considering the following of¬ 
ficial subjects Histamin and Mechanism of the Allergologlcal 
Reactions—(histamin, its metabohsm and its role on tlie 
allergology, histamin releasera Drug Allergology, including 
the antibiotics) Immunology and Allergology (chemical com¬ 
positions of the antigenes and antibodies, immunological 
quantitative technics applied to allergology) Asthma (physio- 
pathology deatli through asthma, climatic asthma) Dermato¬ 
logical Allergology (including industrial and contact derma¬ 
titis) Allergology and Verminosis Allergology and Leprosy 
Allergology and Tuberculosis Allergology and Hormones 

Prior to the opening of the Congress, on November 3-5, an 
international and intensive course on allergology ivill be held, 
in which about thirty famous scientists will participate The 
Congressists b> addressing themsehes to the Congress Secre- 
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considered as regristeied in this couree 
AJl othei mteiested parties (physicians or medica! students) 
aie i-equested to legistei then names, in due time, at the 
Geneial Secietaiiat 


Eegistiation fees US $15 00 Accompaniei-s US S6 00 
each 


Foi fui-thei mfonnation and legfistiation, please applv to 
Secietaiia Geial do 

II CONGRESSO INTERNACIONAL DE ALERGIA 
Avenida Rio Bianco 277, 7^ andai—giupo 705 
Rio de Janeiro - Biasil 


THE VIRGINIA SOCIETY OF 
OPHTHALMOLOGY AND OTOLARYNGOLOGY 
CONVENTION CRUISE 

The Viiginia Society of Ophthalmologjf and Otolamigolopj 
IS sponsoiing’ a convention ciuise to Havana and Nassau on 
May 26 to June 2, 1956 Sailing fiom and letuming to Nor¬ 
folk, Vnginia, the “Queen of Beimuda” wll act ns the hotel 
foi the trip Faie foi seven days, $165 00 and up pei person 
Make leseivations with United States Tiavel Agencv, Inc-, 
Washington, D C 


STANFORD UNIVERSITY SCHOOL OF MEDICINE 
POSTGRADUATE COURSE 

A Postgiaduate Confeience in Otolhlnolan’ngolog^' "iH he 
piesented by the Division of Otorhinolai'j*ngolog\', Stanford 
Univeisity School of Medicine, Maich 26-30, 1956 This Con¬ 
feience vill offei a compiehensive sun'ey of the current field 
of Eai, Nose and Throat Picsentations will be didactic, bv 
individuals and panel-groups Some of the subjects will bo 
basic science le^^ews such as anatomr (using three-dimen¬ 
sional projection) and patholog\ , audiologr' including psrc lo- 
galvanic skin r-esponse, ear suigerv, including stapes mobi iza- 
tion, nose and sinus pioblems, including rhinoplasty, pituitan 
surgeiw, alleigr^ and steroid therap\, throat diseases includ¬ 
ing suspension lamigoscop\, laiwngoplast\ (eg use of tan- 
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talum plate), and laryngectomy witli neck dissection, speecli 
problems bronchoscopy and esophagoscopv etc. 

Registration is limited to 30 Doctors of Medicine in E N T 
or E.E N T, and the fee is $100 00 Application may lie 
made to Office of the Dean, Stanford School of Medicine, 
2398 Sacramento Stiset San Francisco IB, California 


NATIONAL SOCIETY MEETINGS 

Schedule of Meetings for 1956 

Eastern Section, to be held at tlie Statler Hotel, Boston, Mass , 
January 18 

Middle Section, to be held at the Netherlands Plaia Cincin 
nati, Ohio, January 16 

Western Swtion, to be held at the County Medical Society 
Bldg San Francisco, Calif January 21 

Southern Section, to be held at the Shamrock, Houston Texas, 
January 27-28 

Otolaryngology, to be held at the Sheraton- 
Mt. Koyal, Montreal Canada May 6-11 

^'cteh Seigniory 

Llub Montreal Canada May 11-12 

Associahon to be held at the Seig¬ 
niory Club, Montreal, Canada May 18-14 

Association, to be held at 

(aftS^S """" 

Rhinological and Otological 
Ings onl^ ’ Cannda, May lB-16-17 (mom- 

in'Sdr Meetings 

most attractiveP^«nnt 

-'rsx ‘ddSi™ rs"*- “r >» 

Pwi Street, Montreal, P Q Cbm'S ““ Supervisor, 1455 
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COURSE IN RECONSTRUCTIVE SURGERY OF THE 
NASAL SEPTUM AND EXTERNAL PYRAMID 


Undei the joint sponsoiship of the Departments of Oto- 
Lai-yngology of the L S U School of Medicine and Tiilane 
School of Medicine a course in Reconstiuctive Suigerv of the 
Nasal Septum and External Pjrramid will be presented in New 
Orleans March 10-17 (inclusive), 1956 

The course vnll be given with the coopeiation of the Amen- 
can Rhinologic Society and under the direction of Dr Maurice 
H Cottle 

The assisting guest faculty will include the follow ing Di-s 
Walter J Aageson, Fred W Beck, Max Bomstein, James 
Chessen, George G Fischer, Invin E Gaynon, Harvei C 
Gunderson, Richard B Hadley, Robert Hansen, Kenneth H 
Hinder ei, John A Kirschner, Walter E Loch, Roland M 
Loiing, Joseph Oguia, Charles J Puenllo, Ivan W Philpott, 
Ralph H Riggs, Pinckney W Snellmg, Carl B Sputh, Jr, and 
Russell I Williams 

Applicants must be diplomates of the Amencan Board of 
Oto-Laiyngolog}’’ Class limited Apply to Dr Chffoid G 
Grulee, Jr , Director of Graduate Medicine, School of Medicine, 
Tulane University, 1430 Tulane Avenue, New Orleans 12, 
Louisiana 


BRONCHOESOPHAGOLOGY COURSE 


The next Bronchoesophagology Course to be given bv the Uni 
versify of Blmois College of hfedicme is scheduled for the pcrio 
October 24 to November 5, 1955, under the direction of Dr la 
H Holingcr 


Interested registrants will please wuile directl. to the Dcparl 
ent of Otolarjmgologj, Universitj of Illinois College of Medicine 
!53 West Polk Street, Chicago 12, Illinois 
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DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES 
(SecrtUrle* of the viriout eocletlei are requetted to keep thle 
Information up to date) 


AMERICAN OTOLOCICAL SOCIETY 
PrMident Dr Wm. J McNally 1E09 Shertrooke St. West Montreal 

Vl^ftwfdent Dr John R. Llndjay 9B0 B. B9th SL Cijtago 37 Ui 
Secretarr Treasurer Dr Lawrence R. Boles 90 S Ninth St., Minneapolis 

EdltM^rarUn Dr Henry I* WIHlania Mayo Cllnlo Rooheator Minn 
Ueetlns Seigniory Clnh Montreal Canada, May lilt 19B6 


AMERICAN LARYNQOLOQICAL ASSOCIATION 
Prealdent Bernard J McMahon 8M0 Forayth Bird Clayton 31 Mo 
Flrat Tlce-Proaldont Robert 'U doodale S30 Dartmouth BU Boelon 

U&SB 

Second Vice-President Panl H. HoUnger 700 North Michigan Ave 
Chicago 11 UL 

Secretary Harry P Scbenck 326 South 19th fit. Philadelphia 8 Pa. 
Treasurer Fred W NUon 10S7 Rose Building Cleveland Ohio 
librarian Historian and Editor Edwin N Broyles 1100 North Charles 
8t Baltimore Md. 

Meeting Mount Royal Hotel, Montreal, Canada, May 1966 


AMERICAN LARYNQOUOQICAL, RHINOLOQICAU AND OTOLOQICAL 
SOCIETY INC 

Resident Dr Dean M. Llerte Iowa CUy low*. 

President Elect Dr Percy Ireland, Toronto Canada. 

BeereUry Dr C, Stewtrt Nub 277 Alexander St, Rochester N T 
Ueetiog Mount Hoyal Hotel Montreal Canada, May 1956 


AMERICAN medical ASSOCIATION 
SECTION ON LARYNQOLOQY OTOLOGY AND RHINOLOQY 
Chairman John R. Lindsay M D., Chicago HI 
yice^Jhalrman James W McLaurln, M D Baton Rouge La 
Secretary Hugh A. Kuhn iri) H»xnioond Ind 

RepresenUUTe to Scientific Exhibit Walter Heck M.D San Francisco 
CsllL 

^tlon Delegate Gordon Harkness M-D Davenport, Iowa. 

Alternate Delegate Dean Llerle, U.D., Iowa City Iowa 

AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

Dr Algsrnon B R6eI^ 71 Bart 71rt St, New York 11, N Y 
Becreurr Dr WllUam U Benedict, Mayo Cllnlo, Rooheiter 


AMERICAN broncho ESOPHAOOLOOICAL ASSOCIATION 

^ S Cunning 116 Bant BEth St, New York 31 N Y 

Johjiaon Putney 17M Rlttonhonse Square Phlladeh 


AMERICAN BOARD OF OTOLARYNQOLOQY 
•rtlng Prtmer House Chicago JR, October M 196B 
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AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY 

^ l^mbert McGannon. 14596 Madison Ave. Labewood 

Secr^^ Treasurer Dr Michael H, Barone, 468 Delarvaro Ave. Buffalo 

Meeting Palmer House. Chicago, Ill October, 1955 


AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 

President Dr Joseph Gilbert, 111 E 61st SL, New lork. N Y 
Vice-President Dr Kenneth Hlnderer, 402 Medical Arts Bldg Pitts 
burgh. Pa 

Secretary Dr Louts Joel Felt, 66 Park Ave, New \ ork 16, N 1 
Treasurer Dr Armand L Caron, 36 Pleasant SL, Worchestor, Mass 

PAN AMERICAN ASSOCIATION OF OTORHINOLARYNGOLOGY 
AND BRONCHO ESOPHAGOLOGY 

President Dr J M Tato Azcuenaga 235 Buenos Aires Argentina 
Executive Secretary Dr Chevalier L Jackson, 3401 N Broad SL, Phlla 
delphta 40, Pa, U S A. 

Meeting Fifth Pan American Congress of Oto-Rhlno Laryngology and 
Broncho Esophagologj 

Time and Place April 812, 1966, San Juan, Puerto Rico 
President Dr J H. Pout, Medical Arts Bldg, San Juan P R. 


SIXTH INTERNATIONAL CONGRESS OF OTOLARYNGOLOGY 

President Dr Arthur W Proetz, Beaumont Bldg, SL Louis, Mo 
General Secretary Dr Paul Hollnger, 700 No Michigan Avo Chicago 
(11). Ill 

Meeting Statler Hotel, 'Washington, D C, Maj 6 • 10, 1957 


THE PHILADELPHIA LARYNGOLOGICAL SOCIETY 

President Dr 'William J HItschler 
Vice President Dr Chevalier L Jackson 
Treasurer Dr John J O'Keefe 
Secretary Dr Joseph P Atkins 

Historian Dr Herman B Cohen ,, 

Executive Committee Dr Thomas F Furlong, Jr, Dr William A utn 
Dr Harry P Schenck, Dr Benjamin H Shuster, ox-offlclo 

BALTIMORE NOSE AND THROAT SOCIETY 

Chairman Dr Albert Steiner, 1308 Eutaw PI, Baltimore, Md 
Secretary-Treasurer Dr Walter E Loch, 1039 No Calvert St. Baltimore, 
JIaryland 

CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 

President Paul H. Hollnger, 700 No Chicago 3 111 

Vice-President Dr Jack Allan Weiss. lOT Ave. 

Secretary Treasurer Dr Stanton A Friedberg, 12. So Mlcmgan 

Chicago, ni . 

Meeting First Mondai of each Month October through 5 ay 
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OTOSCLEROSIS STUDY GROUP 

sss s a.; 

liwUng Palmer Houee Chicago HI, Oct 9 19&6 

CENTRAL ILLINOIS SOCIETY OP OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

PraHent Dr Q a Otrloh BelleTiUe ni 

PTMldMit Elect Dr Pbn R. McOr»UL Peoria 111 

Secreterr Treaaurer Dr AKred O SohulU Jackeonrllle 111 


MISSISSIPPI VALLEY MEDICAL SOCIETY 


Preeldent Dr Arthur S Brlalorr Princeton, Mo 

8«relerTTreaenror Dr Harold Swanbere Qulncr ul 

Aulitant SeoretarT Treasurer Dr Jacob E. Relscb Sprlncneld 111 


THE SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA. 


Chtlmum Dr J L. Lcrlne. 

Vlc«-Cb4lrmfln Dr RoeMll Page 
Secreltry Dr James J McFarland, 

Trwaarer Dr ^ward M OBrIen , „ 

lleetingB are held the second Tuesday ot Beptember NoTeroher 
March and May at 6 JO PJil ^ 

rtaca Army and Nary Glob Washington, D C 


SOUTHERN MEDICAL ASSOCIATION 
SECTION ON OPHTHALMOLOGY AND OTOLARYNOOLOST 
dwlrman Dr Lyle U Seller* 3707 Gaston Are. DalU* 10 Teaa. 
Chairman Sect Dr F A- Holden, Medical Art* Bnlldlng Ealtor? L XI 
VleeOhalrman Dr Edward W Orlttoy J17 Hermann Pro esrina. Sr2"- 
iBg, Baoaton 6 Texas, 

Secretary Dr 0 8 FlU Hugh 104 East Market SU Char<:'^»‘T 3 B» Tj_ 
Mating Houston Texas Norenabor 14 to 17 3955 




THE VIRGINIA SOCIETY OF OPHrHALPOLT'T^ 

AND OTOLARYNGOLOGY 

^Mldent Dr Howard I*. IHtcbell Lexington la, 

Prwldent Elect Dr L. Benjamin Sheppard 391 15*04^ jir> T- 
Hicbmond 19 Va, 

‘loe-Presldent Dr Edgar Chlldrey Jr,. Profee£rlr 
Va, 

Secretary Treasnrer Dr Maynard P Smith, 6 P— *« 

Richmond Va. -- 

Aaaoal Meeting May *6 June 2 1955 

WEST VIRGINIA ACADEMY OF OF?rVx^*T 
AND OTOLARYNCO-CSr 
^eeldant Dr James K. StawarL Whe^Crr r* r» 

“•watary Treasurer Dr Frederick C, 

THE LOUISlANA-MiasiGSlPpi , 

AND OTOLARYNOOLOC Zi_ fy-g-, ' 

P^ldcnt Dr W L. Hughe, Ura.-r£iT-,, ' 

Jf^uldTOt Dr Ralph H El™ Kjtr. 

'^Urr Dr Edler H. Da. 

9J, JCn- 


TTg. 




NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY 


President Dr Cecil Swann, Asheville N C 

Secietary and Treasurer Dr Geo B Ferguson Durham, N Car 


SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Jewell McLean, Greenville S Car 
Vice-President Dr James M Timmons, Colnmhla S Car 
Secretary Treasurer Dr Roderick Macdonald, 333 East Main SL Rock 
Hill, S Car 


FLORIDA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


President Dr Chas C Grace. 146 King SL. SL Augu^ne, Fl^ 
President Elect Dr Jos W Taylor 706 Franklin St. -^piL na 
Secretary Treasurer Dr Carl S McLemore, 1217 Kuhl Ave , Orlando FI* 


THE GREATER MIAMI EYE, EAR. NOSE AND THROAT SOCIETY 

President Dr bS BWg^Fo^ 

Vice-President Dr Gariand Johnson, BMg. i or^j^ 

Secretary Dr James H Mendel, Jr, 7Z4i kbq icoau, lui 

Meeting Quarterly, at Seven Seas Restaurant, Februarr. May, October, 
and December 


DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


President Dr Edwin G 

Vice-President Dr ^ ^ Maxwell 

Secretary Treasurer Dr Hal W Maxweu 


LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


sr^Hou., mb 

Chairman of Section on Stephen J Popovich M D 

Secretarv of Section on Op Herschel H Burston M P 

Ch.lm.n or S«tJo. on O(o^« O.oadl MB 

Seoretao ot S.cUon o„ Ot.M-W. 


trj of SecUon on wiishiro 

ace Los \ngeles County Medical Association Building 
Boulevard. Los Angeles California 


lovard. Los Angeies 
Mme 6 00 PM first Mondaj of Thursdav of each 
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PACIFIC COAST OTO-OPHTHALMOLOQICAU SOCIErV 

PreiMent Lerter T Jones MJ) 6!< Medical Arts Bldg, PorUnnd (5) 

Bwretsjy T«uSsr Dr John F Tolsn, 3<19 47tli Ato Seattle (6) Wash 
llwtlng i^prll 16*19 195S^ 

THE RESEARCH STUDY CLUB OF LOS ANGELES INC 

Hoil Chairman Dr Isaac H. Jones 6SB 8 WestUVe Atcu, Los Angelas 
57 CallL 

Chairman Dr Orrle E. GhrUt 310 N Central Ave. Glendale Calif 
Treamrer Dr Norman Jeslwrg 600 So Lucas Are Los Angeles 17 Calif 
OtolsTTHgology Dr Hussell M Decker 66 N Uadlson Are Pasadena 
1 CallL 

OphthalmologT Dr Warren A. WOson, 19S0 WUshlro Bird Ixjs An 
geles 67 CallL 

Midwinter Clinical Convention annually the last two weeks !n January 
at Loi Angelos Calif 


PUGET BOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Prwldent Dr Clifton E. Denson Bremerton Wash 
President Elect Dr Carl D F Jenson ‘Seattle Wash. 

Becretary Dr WllUrd F Goff 1215 Fourth Are, Seattle Wash 


CANADIAN OTOLARYNGOLOQICAL SOCIETY 
80CIETE CANADIENNE D OTOLARYNQOLOQIE 

President Dr G S Qoiroll iio Medical Arts Bldg^ Calgary Alta. 
Becrettry Dr 0 Arnold Henry 170 BL George St Toronto Ontario 
Meeting Jane 8-7 1966 Chateau Prontenac Quebec Canada, 


INTERNATIONAL BR0NCH0E80PHAGOLOGICAL SOCIETY 


^ Antonio da Costa Quinta, Lisbon. PortugmL 

CheraUer U Jackson, 8401 N Broad 8L Philadelphia 40 

UeeUag Fourth Intematloual Congress of Bronohoesophagology 
ime and Place Buenos Aires October 28-29 1965 


FOURTH LATIN AMERICAN CONGRESS OF 

otorinolaringoloqia. 


^Ideat Br Dario 
Becrstary 

Meeihij Lima, Peru 1967 


SOCIEDAD NACIONAL DE CIRUGIA OF CUBA. 

^ Relnaldo de YlUlera 

Cabrera Caldonn 

Bs^tarlo Dr Joi« Xirau 

^ Alfredo M PeUL 

Dr Pedro Hemdnde* Oonralo 
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F(RST CENTRAL. AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY 
President Dr Victor HL Noubleau, San Salvador 


T, . SOCIEDAD CUBANA DE OTO LARINGOLOQIA 
President Dr Relnaldo de Vllllers 
Vice-President Dr Jorge de Cfirdenas 
Secretary Dr Pablo Hernandez 


SOCIEDAD DE ESTUDIOS CLINICOS DE LA HABANA 
Presldente Dr Frank Canosa Lorenzo 
Vlce-Presldente Dr Julio Sangully 
Secretarlo Dr Juan Portuondo de Castro 
Tesorero Dr Luis Ortega Verdes 


MEXICAN ASSOCIATION OF PLASTIC SURGEONS 
President Dr Cesar LaBolde, Mexico, D F 
Vice-President Dr M Gonzalez Ulloa, Mexico, D F 
Secretary Dr Juan de Dios Peza, Mexico, D F 


FEDERACfON ARGENTINA, 

DE SOCIEDADES DE OTORRINOLARINGOLOQIA 
Secretary of the Interior Prof Dr Atillo Vlalc del Carrll 
Secretary of Exterior Dr Aldo G Remorino 
Secretary Treasure Prof Dr Antonio Carrascosa 
Pro-Secretary of the Interior Prof Dr Carlos P Merenndino 
Pro Secretary of the Exterior Prof Dr Jnlme A del Scl 
Pro Secretary of the Treasury Dr Jorge Zubizarreta 


BUENOS AIRES CLUB OTOLARINGOLOGICO 
Presldente Dr K Segre 
Vlce-Presldente Dr A. P Belou 
Secretarlo Dr S A. Aranz 
Pro Secretarlo Dr J M Tato 
Tesorero Dr F Games 
Pro Tesorero Dr J A Bello 


SOCIEDAD COLOMBIANA DE OFTALMOLOGIA Y 
OTORRINOLARINGOLOQIA (BOGOTA, COLOMBIA) 

Presldente Dr Alfonso Trlbln P 
Secretarlo Dr Felix E Lozano 
Tesorero Dr Mario Arenas A 


ASOCIACION DE OTORRINOLARINGOLOQIA 
Y BRONCOESOFAGOLOGIA DE GUATEMALA 
Presldente Dr Julio Quevedo 15 Calle Orlente No 5 
First Vlce-Presldente Dr Hdetor Cruz, 3a AvenIda Sur Lo 72 
Second Vlce-Presldente Dr Josd Luis Escamilla 5a Calle Ponlente 

Sem^tarioTesorero Dr Horace Polanco 13 Calle Ponlentc No 3D 


SOCIEDAD DE OTO RINO LARINGOLOQIA 

COLEGIO MEDICO DE EL SALVADOR, SAN SALVADOR, C 


President Dr Salvador Mlxco Pinto 
Secretary Dr Daniel Alfredo Alfaro 
Treasurer Dr Antonio Pineda M 


A 
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80CIEDAD E8PAN0LA DE OTORRINOLARINQOLOQIA 
PreriiJente Dr D Adolfo Hlnojar Pons. 

Vlct-Prealdente Dr D Jose Perox Mateos. 

Sscrettrlo General Dr D Pranclico Marafida 
Teiorero Dr D Ernesto Alonso Ferrer 

80CIEDAD OTaRINO-LARINQOLOQlA DE LOS 
H08P1TALE8 OE MADRID 
Praidcnte Dr Don Fernando Beltrftn Castillo 
Secretirlo General Dr Don Alfonao Vaseallo do MumberL 
Teiowiro Dr Don Rafael Garcia Tapia. 

PORTUGUESE OTORHINOLARYNQOLICAL SOCIETY 
President Dr Albert Lnla de Mendonca. 

Sec^tary Dr Antonio da CoaU Quinta Arenlda do Uberdade 65 1 
Uebon. 


80CIEDAOE PORTUQUE8A DE OTORRINOLARINQOLOQIA 
£ DE 

BRONCO E80FAOOLOQIA 
Pr Alberto Luis de Mendonca 
vtc^Presldente Dr Jalxne de Magalhaea 
L Secretarlo Dr Antonio da Costa Quinta 
Secretarlo Dr Albano Coelho 

Dr Jose Antonio de Campos Henrlques 
Vtrsali Dr TeofUo EstpUreL 

^ Antonio Cancels de Amorim. 

Mde Atenlda da Llberdade, 65 L Iilaboa. 


80CIEDA0 DE OTORRINOLARINQOLOQIA Y 
BR0NC0E80FAQ08C0PIA DE CORDOBA 
^ Remorlno 
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PHYSIOLOGY 

Cole^ performed experimenta designed to measure tempera- 
rare and humidity of respiratory air He found that samples 
ngpuratory air from the oropharynx contained about 26 

cooler than air satu- 
wth moirture at body temperature The respiratory rate 

t,nn ^ mechanism for conserva 

non of heat and moisture is demonstrated 

discussion Calnan* called attention to "The 
whose theory of velopharyngeal 
turv p Without question for nearly a cen¬ 
ts on Ws preLX 

atwed the Plinrynx in speech" is critically an- 

Pa^te uIh?^ 7^ no clear concept of the action of the soft 
^ Passavant presented his classical paper in 1869 

C^S'nT th, D.p«rta.„t Of OlnrhlnnlarmsolosT Och.n.r Clinic, Nnw 

n»nmro«^op, orno. .na „c 
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To him must be given the ciedit for shoinng that tile^olum 
IS a musculai stiuctuie which moves in a definite vav 

Passavant advanced the theoiy that the annular bulging of 
the posteiior phai’jmgeal nail caused bv the bulging of the 
superioi constiictoi massetei, just slightlv above the leiol of 
the velum, causes the palate flap which is essential foi m- 
telhgible speech Supjiort foi Passavant’s theorj nas giicn 
by Bioivne, Oldfield, Donance, Waidill and Stem, vhereas 
objections weie voiced by van Lushka, Victoi ^^eau, Borel 
Maisonny and Wood-Jones Five additional objections are 
advanced bj’’ Calnan based on clinical and ladiologic evidence 
That Passavant’s iidge can and does occur in association vith 
cleft palate is lecognized, that it is a factor m nonnal speech 
IS vigorously denied fay Calnan 


PATHOLOG\ 

Semenov’ pi’esented a thoiough, interesting studj of the 
pathology of the phaiimgeal lecess, Eustachian tubes, tonsils 
and adenoids He pointed out that the fossa of Rosenmueller, a 
deep pocket m the uppennost comer of the nasophanm, is 
in addition a hidden tiap first, because of its great depth, 
second, because it contains a mass of adenoid tissue, third, 
because malignant groirths aiising in this location metastasize 
quicklv, foui^th, because cijrptic infection is moie common 
heie than is geneially supposed, and finally, because this is 
the oiigin of many colds and nasophai-jTigeal infections 


The histology, physiologj' and applied pathologj of tlie 
nasopliaiynx, Eustachian tubes, tonsils and adenoids arc veil 
discussed Tlie problem of n radiation of the nasophamiv and 
the microscopic examination of the inadiated tissue is well 
presented Semenov agreed that a good adenoid operation is 
difficult to perfoim and stated that adenoid tags arc moic com¬ 
mon than tonsillar tags Adenoids occur in adults as well ns 
in cliildren and they should be removed Avhen thev cause signs 
and sjmiptoms of disease Semenov posed an interesting ques¬ 
tion A million 01 more tonsillectomies are peifoi-med in the 
United States even’- year If a single tonsil weighs 3 Gni and 
an adenoid 2 Gm , how manv pounds or e\en tons of hmphoi 
tissue aie lemoved dunng our lifetime’ This is a well i- 
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lustTftteO and prepared article wHicli cannot be easily fiviin 
manicd To appreciate it one must i*ead it in its entirety 

BACTEBIOLOGY 

Goldman and associates* made a study of the nasal flora 
in 60 normal children and in 50 children with nasal infections 
They noted that cultures taken flora the nose and nnsopharjTix 
of children showed the same nonpathoffcns as those from 
adults In disease, cultures from dnldren also corresponded 
to those from adults The nasopharynx of children harbors 
pathologic organisms which under certain circumstances lead 
to smusitis or laryngotraclieo-bronchitis 

The aerobic flora of the nasophai-ynx and stools were studied 
by Stoppelraan and Schwachman* m 140 patients with mu¬ 
coviscidosis who had received antibiotic therapy continuously 
for a period of as long as six jeara These obseiwations con¬ 
firm previous conclusions that despite tlie resistance m the 
nasopharynx to antibiotic therapy, satisfactory clinical re¬ 
sponse may still be obtained 

DIAQNOSIS 

Fletcher and associates* descnbed a supplemental aid to 
clinical examination of the laryngopharynx which may be of 
particular value in determining the site of origin of tumors in 
this region Invasion and perforation of the thyroid cartilage, 
Md extension of the tumor into the pre-epiglottac space cannot 
™ determined by indirect laryngoscopy but may be readily 
o^vered by radiologic examination The latter might also 
be helpful when edema and the tumor prevent visualization 
ef such structures as the pyriform fossa and subglotbc space, 
lateral soft tissue view and tomographic frontal sections of 
e laryngeal region form the basis for three dimensional 
rtadj of the larynx tti sttu 

Topography is particularly useful m the following condi 
im 1 tnceration of the epiglottis and invasion of the pre- 
P g ottic fossa (which makes panlaryngectomy mandatoiy) 
thyroid cartilage which may be manl- 
‘firtirganization of the calcification pattern of the 
rtotd cartilage These calcifications are normally very w- 
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re^lai, and Jess extensive m females tlian males This to¬ 
gether witli otlier factois, must be consideied •s\]ien interpret¬ 
ing the loentgenogiams Cai-tilagmous destiuction makes 
postopeiative Roentgen-iay tlieiapy impeiative 3 Subglottic 
extension, wluch is demonstrable on the tomogiam and ma\ 
show active subglottic disease in cases m \\hicli this area 
cannot be visualized by mduect oi dii’ect means because of 
an anteiioi (postopeiative laryngofissuie) web, o\eihanging 
tumois 01 edema 

Fletcher and associates classified laiwagophaiyngeal tumors 
accoiding to site of origin 1 Endolaiyngeal,^ bum of Inrjn- 
geal inlet and, 5 pyiifom sinus They believed this important 
because of the vaiiations in biologic beliavioi of tumors origi¬ 
nating at diffeient anatomic sites Accurate detennination 
of the site of origin leads to a more intelligent therapeutic 
appioach Tomograms, by shomng tumor extension, ma\ pro¬ 
vide the clue to site of ongm m difficult cases, particulnrli 
in extensive growtlis 

O’Bannon and Gimnow* pointed out that i-adiogiaphic ex¬ 
amination of the larynx and phaiynx is a simple procedure, 
lequinng no special apparatus or inconvenience to the patient, 
moieover, much may be gained from this tiTe of examination 
to substantiate tlie clinical findings and to aid in diagnosis 
The authois also made radiographic examinations as a means 
of deteiTOining sex, age of ossification and ossification centers, 
but nothing special could be concluded in this regard Tlici 
theoiized that ossification begins in persons carh m the 
second decade of life, and the patteni is mhented and indi- 
ndual in each person 


diseases 

C}gena.and rhinitis sicca xieie ti-eated bv Standbvgard* vith 
laige_doses.o£Aptamin-A Tlie prepaiations used vere Arout 
(Hoffmann-LaRoclie) in ampoules ^Mth 1 cc. of o‘I si'si«n- 
sion containing 300,000 IU and tablets of 50,000 I U , 300- 
000 lU was given tv ice weekly and 0 to t tablets ve 
given duiing inteiwals Of 35 patients thus treated 27 wem 
rendered asjTnptomatic m txvo to three mon^s ^ me ' 
reported in vinch the response to Aront therapy wasfaior- 
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able There were three additional patients whose disease 
proved refractory to this treatment. 

Eberhart and Socandes* are convinced that angioneurotic 
edema of the pharynx is caused by psychologic factors They 
reported a case of swelling of the larynx and pharynx follow¬ 
ing emotional disturbances Conflict of personalities with 
snpenors mvanably biought on fullness and choking sensa¬ 
tions. This responded satisfactorily to adininisti’ation of 
epinephrine and ephednne, and also to the antihistaminic 
drugs if taken early in the attack The authors found that 
psychotherapy through reassurance aer\ ed to ivard off attacks 
for one and one-half years. Allergic studies yielded negative re¬ 
sults, and although psychotherapy has not elimlmted all 
attacks, it has reduced and minimized them considerably 

Stoppelman'" conducted a study of the effect of antibiotics 
on the nasopliaryngeal flora of premature infants, while the 
Infants’ Hospital in 1948 maugurated a method of therapy 
whereby every premature infant admitted was routinely given 
penicillin, and either sulfadiazine or streptomycin in relatively 
large doses for the first five or ten days following admission 
The effect upon mortality appears to have been favorable 

A sinular regimen was conducted simultaneously at the 
Boston Lymg in Hospital Cultures from the nose and tliroat 
'rcne frequently sterile for the first 24 hours after birth 
Routine cultures were obtained from the nasopliarynx on the 
first, third, fifth and tenth days A significant reduction 
in the incidence of streptococci was noted, whereas staphylo- 
“cci were unaffected It is difficult to evaluate this study, as 
reports on findings in normal infants are completely igpiored 

Taman and Omcou reported two cases of infection of the 
Phar^ With abscess which occurred m children of the same 
® j ®r but different fathers The infection in the middle ear 
no the compiications began in both children almost at the 
“me age, and the complications in both were similar The 
uUiors believed that spread of the infection toward the 
of probably was induced by progression 

of ft, ®'“^““'"latian along the bony and cartilaginous wall 
devcf 3**?'*““ retropharyngeal abscess probably 

Ycioped along the lymphatics of the parotid gland fascia and 
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extended to the phai^Tigo-m.nillaiv space bi «a\ of tiie 
pteiygoid facial compartment 

Norxjs and Aijnstiong'" piesented a most unusual and in- 
teiestmg case of membianous ciyptococcic nasopliarjmgitis 
Ciyptococcosis may pi oduce pulmonaiy infections, deep seated 
abscesses, cutaneous lesions, and frequently in Southern 
countiies low giade fatal meningitis Accoiding to the authois 
the condition is also kno\\Ti as toiulosis, oi European blasto¬ 
mycosis, and a Busse-Busclike disease 

Noiiis and Aimstiong stated that we aie non seeing more 
and moie patients suffering fiom fungous infections, and this 
IS thought to be due possibl 5 '- to the piolonged use of anti 
biotics A case is piesented which is thought to be the first re¬ 
ported case of its kind The patient had a low giade fever 
and painful thioat Examination disclosed a cicamv, jelh- 
hke membi'ane involving the umla and nasophartTix Cul¬ 
tures established the diagnosis Local applications of gentian 
violet and hexylresoicinol and administration of adiromvcin 
and potassium iodide gi'adualh’- cleaied up the stubbom in¬ 
fection In addition, the patient had eight intramuscular in¬ 
jections of bismuth salicylate m oil wnth cliloiobutanol The 
authois suggested use of similar medication in siimlai cases, 
and believed that such therapy might well be hfe-savnng agents 

Paiivtt and associates” desciibed an illness charactenzod 
by pharjmgitis, ilunitis, fevei, cervical oi submandibular 
lymphadenopathy, conjunctival inflammation and hepatic 
tenderness, which ocemred in four cluldien and four adults 
among the patients and staff of a hospital seiwnce This in¬ 
fection of adenoidal, phamigeal, conjunctival \mus, tvpe 3, 
was contiacted by these people short!} aftci a child was ad¬ 
mitted to tlie service with this disease 

Moise and associates” desciibed a method of production of 
group A stieptococcal pharyngeal infections m rabbits which 
affoids another means of studnng effects of repeated group 
A infections under conditions similai to those that occur in 
man Thev obseived that after mti-apharjmgcal inoculation, 
transient bacteramia usual!} occuired, followed In Jerar tf 
4S houis, and significant uses m ASO titeis one month a o 
Bacteria w^ere found in phamigeal tissue at 48 houi-s, am 
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small abscesses developed m some instances McMatli and 
Pereira“ reported a case of fatal rupture of a retropharyngo- 
esophageal abscess m a previously healthy 10 > ear-old girl Tlie 
child was hospitalized after an illness of one w eek, which had 
been diagnosed as acute pharyngitis with severe ceiwical 
IjTnpbadeiutis Kight hours after admission tlio child suddenly 
became cyanotic, stopped breathing and died, despite trache¬ 
otomy and other resuacitative measures Autopsy revealed an 
extensive abscess involving the postenor pharyngeal wali from 
the nvula doivn to the arch of the aorta Rupture had been 
into the pharynx with flooding of the trachea and bronchi 
with pus No evidence of a foreign body was found 

In recent years fluoroscopic and radiographic studies of 
the movements and contractions during the act of swallowing 
have been undertaken with increasing frequency From a 
diagnostic, prognostic and therapeutic point of view this 
method is increasing in value and fame Tliulin and Wehn>‘ 
t^rted three eases of unilateral hypopharyngeal paralysis, 
studied radiographically All showed typical changes of fili¬ 
ng and stretching of the hypopharynx on that side, however, 

e cause of the paralysis cannot be determined from this type 
0 exammtion and, therefore, direct examination should be 
Gone in all cases 

frequent occurrence of adhesions in the 
timh These produce postnnaal dnp, -vt^ean- 

nw. ^ j '"^biUty to concentrate, and nasal full- 

breoi^n Relief of these symptoms is obtained by 

cltwl ^ adhesions Several interestmg cases are 


ATRESIA. 

by adh«in from infection and nlcerabon followed 

"nd the other from tonsillectomy 

''•ithgoodSS'inlSthM^’s'’''®'^ MacKenty procedure 


*'>c!atton peptic ulcer occurring 

'^th pharyngeal diverticula. No previous ref 


DIVERTICULA 


in as- 
reference 
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to tins association has been found in the liteiatme None of 
the patients ivas cuied following- opeiation foi peptic ulcer 
until the diveiticula were also coriected 

Jesbeig'° stated that tlieie aie few subjects in medicine in 
which theie has been as mucli confusion, peipetuated in- 
accuiacy and misinfoimation as pulsion diverticulum of the 
hypophaiynx That a pulsion divei-ticulum in this region 
should be consideied as a lesion of the esophagus is anatomi¬ 
cally enoneous, accoiding to Jesbeig He even objected to the 
teminology of pharyngo-esophageal diverticulum He thor¬ 
oughly leviewed the hteiatuie and made appropriate com¬ 
ments legal ding it 

He then lepoi-ted an interesting case of a bilobed dneitic 
ulum of the hvpophaiynx which was successfullv excised At 
opeiation no leason could be found for the variation in the 
shape of the diverticulum The divei-ticulum opened antenorh 
and to the right of the esophagus This is at vaiiance -witli 
the usual area from which iverticula develop In all that we 
have seen oi lead about diverticula, they invaiiably de\ eloped 
on the posteiior pharjmgeal wall in a tnangular area formed 
by the oblique fibeis of tlie infenor constnctoi of the pharynx 
and the orbiculai fibers of the cncopharyngeus muscle, tliore- 
foie the diverticulum is also unusual because of its origin, 
which IS diffeient from other leported cases 

Accoiding to Wiig"’, phai-juigo-esophageal dnerticiila are 
tlrree times more common in males than females, and occur 
more often in those past the age of 50 yeai-s He re\newcd 
this condition and i-eported tlnee cases, which v,eie success¬ 
fully collected bj’" the one-stage technique Wiig removes the 
Levine tube on the seventh day, because he fears that it mil 
cause pressure neciosis at the suture line It is our opinion 
that an indwelling tube can be safely remo\ed on the fifth or 
sixth day, and we have not seen anv cases of necrosis result¬ 
ing from pressure of the tube 

foreign body 

T’Ang” reported an unusual case of a foreign l)od\ in the 
nasopharjmx of a 15-month-old babv The foreign bod\ iras a 
Chinese thimble, which is a wide metallic ring wnth proper 
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3?2t:a pn'~ to <L*tovtr\ of this rort<ir' 
o cr YM p£r»t;3 itrjps’c'ed the ccfli tsd sv-%Lowed the cb- 
TEct. Efgrtg-g.'-gta.—s of the esare gsuTojibs'’ Rxl tnt^ a* 
Sec tzrs rsvehSed no eTndeiieo of fomjr Kxtj B-lftirvl o*ois 
mei Snr:—3ted further esammatton. and »t vras no ed the 
£cf^ pnare ims pushed fonrurd sliphtlj Jiurjvr esaTOinatton 
cf rasopharriK disclosed the foreign hod> which was re- 
nrr-ed ^thout difficultv 


=rrdd and Sota^ reported an intnwtinfr cnso of a forsipn 
’'■cj- lodged m the posterior phannEoal wall at the lo\el of 
tre tnird vertebra, A stabbing pain m the throat indicated 
tne cbjert was sharp and d.vsphagia and d,\'spnea soon de- 
Roentgenography showed a metalhc wire-lihc foreign 
1-5 inches long extending transi'orseh across the 
f-ar-nx. Better roentgenologic localitation was obtained b\ 
litadiing Michel clips to the posterior pharnigeal wnll in the 
hcalr^ where the foreign bod,i was suspected Arnold and 
Soa: stated that n ithout use of the suspension laia ngoscope 
r^oval of the foreign bodv would iini’o been oxtrenieU 
Cfficult 


INJXJKIES. 

Bimer and Lenstv'* pointed out tlint tlio sigiiificanee of 
retropharyngeal soft tissues in tho prosenoe of 
ractnres and/or dislocations of the cervical sidno 1ms lieen 
rcs^ but that sn oiling of tho rotrophnmigonl soft tissues 
fJLtl? Wi'rj vriUiout mdiographio cvidcnco of 

Th ®"°/°r dislocation has not previously been reported 
tniury is usually incurred from nulomobllo 
nts and is due to sudden decoloration 

B^ner and Leaskbrieny reviewed llio iinminl linills of soft 
•‘P'* reported nliio cases of severe 
mil,™ , Mlroplmryngcnl soft Ussiica duo to "whlplnsh" 
rehw^s observations indicate tiiat tho tlilckiiosa of Urn 
temunin^i?^ tissues may bo of vnliio In fill lliot da 
andtotu^o vl! trauma both to tlio soft tissues 

this ares ^ oomponont of the cervical spluo Swalllug In 
granlilr P''P*'*ouIar importance In tho alinnnco of r/idlo- 
™ma PP** 'P Pf l.onmnlmge 
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Biisnei and Leask indicated that loutme roentgenograms of 
the cervical spine sliould be made m all patients vith severe 
injuiles to the neck, and if there is any indication of swelling 
of the letiophai-yngeal soft tissues, a second latei-al view 
should be taken in 24 houis This is important, as ladiogiapiuc 
findings indicate this type of injuiy might be ielated to 
late degeneiative clianges in the ceivical discs and that it 
may also be a causative factor in the fonnation of osteoplijdes 
which aie so chaiacteiistic of late i-esults of tiaunia Since 
swelling of tlie letiophaiyngeal soft tissues occuis in the ab¬ 
sence of fiactuies, it may be the only conciete eiidence of in- 
juiy It would, theiefoie, be an index to the degiee of trauma 
and of majoi impoztance from the medicolegal aspect 

ROENTGBNTHERAPY 

Bordley=® advocated the practice of more and more preien- 
tive medicine, especially in school childien 8 to 13 yeais of age 
Children showing a deciease m heanng have been greatlv 
benefited by use of nasophaiyngeal irradiation This is used 
only in cluldien shoYvnng legrouili of adenoid oi Ijanphoid 
tissue about the oiifice of the Eustacluan tube Laige central 
adenoid masses should be removed 

Meltzer=“ discussed the histology', physiology, anatomY and 
pathology, as well as the endocnnologic aspects of recuirence 
of lymphoid tissue He presented arguments in favor of and 
against iiiadiation and radium He concluded that surgical 
treatment often repeated, followed bv nradiation and, if in¬ 
dicated, allergy studies, offers the best chances of letuni of 
hearing in patients wth blockage of the Eustachian tube bj 
hunphoid tissue 

Hardy and BordIev=' made a controlled study on the effect 
of nasophar'jTigeal iiimdiation m about 5,428 cliildren After 
five years 385 of the original 582 in the studi group were 
reexamined to determine the effectiveness of radiation, to 
study the changes in hearing acuit}% and to stud\ the efforts 
of puberh^ on Ijunphoid growth There was evidence timt 
irradiation reduces lymphoid tissue The gam m heanng was 
moie noticeable in the treated than m the control group At 
pubertY' improvement in heanng takes place, YYhich is clue 
to change in the condition of the lymphoid tissue 
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It is well known that patients exposed to ladiation who 
are not properly protected are subject to radiation cancer 
Raven and Levison” reported a case of radiation cancer of the 
hypopharynx following radiotherapy for thyrotoxicosis 

SURGERY 

Beavis” considered one of the most controversial problems 
of all times to be tlie reconstructive management of clefts of 
the muscular velopharynx. He reviewed the history of cleft 
velum from earliest hterature, and attempted to select those 
methods which have the most practical application The 
palatopharyngeal muscular mechanism is an extremely intri 
cate one, and this anatomic area is well discussed Adequate 
illustrationa help to describe the surgical procedure most prac¬ 
tical in the reconstruction of palatal defects This is one of the 
best presentations of a difficult subject The results obtained 
’varrant the meticulous care and study of the subject mattei 
The development in practical treatment of split palate and 
velopharynx from 1018 to 1946 is given, 

DeLisa" proudly stated that he had had no cases of post¬ 
operative hemorrhage followmg adenoideotomies since he 
began irrigating the nasopharynx with cold salme solution 
at the conclusion of the operation With the suction tip in the 
^arynx, both nostrils are flushed with a 60°F saline solution 
Tnis irrigation is repeated until complete hemostasis is ob 
tamed. Incomplete removal of tissue is the commonest cause 
of postoperative hemorrhage 

^'igher and Robin’* devised a technique elevating the 
m ilized left colon to the upper pharyngeal remnant after 
h cyngectomy They advocated freeing the colon in two 
ges. They reported a case in which antethoracic esophago- 
to using the left colon was successfully employed 

restore contmmty with the stomach after pharyngectomy 
htpM^ pharynx In a good summary of the 

aiw 11 ^ mentioned the Trotter and Wookey operations 
0 as those of Harrison, Robertson and Sargent. 

benign tumors 

^ general discussion of the mam facts 
® nasopharyngeal fibroma, and discussed patho- 
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logic and clinical featuies He believed that sui-gical tieatmont 
has been letaided for lack of a useful appioacli to the tumor 
He consideied the tianspalatal appioach satisfactoiy m most 
cases It IS still difficult to lemove the tumoi by this approach, 
but it IS the best available appioach Maitm thought that 
diatheimy leraoval of as much of tlie tumoi as possible bj 
this loute may piove to be an impoitant advance in the 
management of these patients In excessively vasculai tumors 
which have been incompletely lemoved, Mai-tin advocated the 
palatal fenestiation opeiation mthout delay The technique is 
desciibed 

Kiemen^’ piesented a new surgical approach for the man¬ 
agement of nasophaiimgeal fibromas These tumoro occur 
mostly m young pubescent males pioducmg symptoms of nasal 
obstruction, vocal and auditory clianges and dangerous Weed¬ 
ing They grow progressively through adolescence, and after 
maturity the vascular channels become obliterated and the 
tumor regresses Recurring hemorrhages and expansion of the 
tumor force tirese patients to seek relief The various methods 
of therapy are briefly reviewed, and the conclusion is leachcd 
that none aie entirely satisfactory 

For this reason ICremen devised a new approacli in whicli a 
vertical incision is made in front of the ear and down the 
neck anterior to the steiirocleidomastoid muscle, and then a 
horizontal incision is made beneath tlie angle of the mandible 
joining tlie veitical incision The external carotid is ligated 
and the lower pole of tlie parrotid gland is dissected free The 
masseter muscle is severed and the mandible is transected one 
centimeter below the notch formed by the coronoid and condi- 
loid processes Blind dissection is carried tlrrough the internal 
pteiygoid muscle, and the tubulomuscular vall of the naso- 
phai’jmx IS incised longitudinally on its lateral wall to expose 
the tumor Tire tumor is then removed, and bleeding is con¬ 
trolled bv packing, and in closing, the edges of the mandible 
aie wired together Kremen reported two cases successfiilh 
tieated by this technique 

The author deseiwes ciedit for the ingenuity of dcMSing 
this approach, which undoubtedly has merit The approach 



LE JEDNE & LYNCH PHARYNGEAL SXIRGEEY 


1017 


seema to be radical considering that less formidable operative 
procedures have proved successful through the yeaw 
From a studj of 26 cases of juvenile nasopharyngeal angio¬ 
fibromas Sternberg^* found that though these tumors have a 
variable histologic pattern, they have an underlying basic 
vascular structure The cause of tliese tumors is not known, 
but Sternberg believed tliat they are probably influenced by 
some as yet unknown endocrine factor He based this view 
on the fact that nearly all angiofibromas occur during adoles¬ 
cence there aie rare instances of spontaneous regression, 
and they occurred only in males in his senes 

Gundrvun, Stnmbuck and Games" reported a case of chor- 
istoma of the nasopharynx, and perusal of the literature 
failed to show a similar reported case This tumor in a new¬ 
born infant produced obstruction to nasal breathing and swal¬ 
lowing On examination a grayish movable mass was found 
in the nasopharynx and was easily removed surgically 

Gundrum and associates believed, as do several others, that 
this type of tumor “represents a displacement of tissues in the 
course of development, so that they appear In a neighbonng 
area. ’ If this is correct, they conclude that chonstomas are 
true neoplasms, however, in his original descnption of the 
lesion Albrecht described the chonstoma as a misplaced anlage, 
and did not believe it to be a true tumor 

Stewart" i-eported a rare case of neurofibroma of the 
pharynx with other neurofibromas of the neck and left leg 

Hetnley, Schwinger and Friedman" described juvenile naso¬ 
pharyngeal angiofibroma as a distinct clmical entity almost 
exclusively limited to adolescent males It is an active fibro- 
Y^ular tumor, pathologically benign m spite of having the 
ability to erode The extreme vascularity of these tumors Is 
’Yssponsible for the fact that epistaxis is the most common 
romplalnt Because of this vascularity, operation is always 
hazardous and radiation Is frequently employed to help de¬ 
crease the vascularity of the tumor The authors advocated 
me use of androgens with the hope that the sexual maturity 
hus induced might decrease the vascularity of the tumor The 
wmor tends to regress with adult life The prognosis as to 
Ufe 18 excellent 
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UniJatei al bi anchiogenic nasophaiyngeal cysts are rare, and 
bilateral ones have not been heietofoie leported Taj lor and 
Bui*\velps lepoi-ted two cases each of unilateial and bilateral 
branchiogenic nasophaiyngeal cysts The question of tlioir 
bianchiogenic oiigin and embiyologic derivation is discussed 
at lengtli Good results followed tieatnrent consisting of in¬ 
jecting the cysts with a sclerosing solution 

Handousa and cowoikeis“ reported tlieir expenence i\ith 
70 cases of nasopharyngeal fibroma, which is the commonest 
benign growth found in tlie nasopharynx They estimated the 
incidence of nasophaiyngeal fibromas in Egj'pt to be one in 
50,000 patients, winch is less than that reported for otlier 
countries A good discussion of the origin, extension, sjmp- 
toms and treatment is given 

Handousa and associates are not m agieenient rntli the 
opinion of some tliat spontaneous regression occurs unifoimlj 
at the time of sexnal matunty They did, however, agree that 
irradiation reduces the vascularity and size of the tumor Thev 
advocated surgical excision, behewng that the dangers of the 
operation have really been over-estimated, however, m the 
next paragraph they stated that at opeiation hemorrhage 
can be so profuse as to be fatal Moore’s lateral rhinotom> 
approach was used by choice, and excellent results are 
1 eported 

Pathologists have long been concerned vuth the etiolog\' 
and pathogenesis of the various Ijonphoid diseases According 
to Fnedberg and Hass^®, the initial manifestation of certain 
Ijunphoid disorder's may be a tumor of the nasophai'A'nx or 
pharynx The finding of any abnormal or recurrent mass 
of Ijonphoid tissue in the nasophaiymx, of a smooth unilateral 
swelling of the latei-al pharyngeal w all, or unilateral tonsillar 
hjTrertrophy should arouse suspicion as to the possibility of a 
Ijmrphoma Fnedberg and Hass reported 10 cases of l\-mpho- 
mas in detail, rvith interesting comments follow ing each case 
repoi-t They expressed the opinion that an accurate diagnosis 
can be established only by biopsy, and if cenneal node enlarge¬ 
ment exists It is highly desirable to obtain one for examina¬ 
tion In all then cases irradiation was used, and in some it 
pioved to be of great benefit 
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In an excellent discussion Dane** agreed tliat the etiology 
of nasopharyngeal fibroma is still unsolved and leviewed aev 
eral theories previously advanced The symptoms and clinical 
course of these tumors are described It is unanimously agreed 
that only patients with definite symptoms should be treated 
The nch venous supply of these tumors serves as a constant 
threat of serious hemorrhage so that many clinicians are hesi¬ 
tant even to perform biopsy Radiation therapy and inter¬ 
stitial radium application serve to reduce the sine of the mass 
Surgical removal is accomplished when necessary, and the 
approaches and methods are discussed This article, however, 
deals pnmanly with a case of regression of a nasopharyngeal 
fibroma In such tumoi's, wlien there is evidence of regres- 
sioa conservative therapy consisting of androgenic hormones 
anti anemic measures vitamins, radiation therapy, interstitial 
radiabon and dectrocoagulation, has proved most valuable 

Schindier, Hnrwitz and Greenwood*’ reported a case of 
teratoid tumor in tiie nasopharynx of a newborn because it is a 
rather rare tumor occurring in an unusual location and in 
an unusually young patient. At the first feeding the infant 
experienced difficulty in swallowing and became cyanotic. In 
veatigahon disclosed a pedunculated tumor attached high in 
the nasopharynx. This was successfully removed by means of 
a snare. 


MALIGNANT TUMORS 

Lederman** described the pharynx as extending from the 
0 ^ of the skull to the esophagus, and stated that it is prob¬ 
er one of the largest and most important sphincters of the 
It provides a common channd for passage of air and 
ood from the exterior to the respiratory and digestive tracts, 
iMpectively There is agreement as to the anatomic subdivi- 
> 10 M of the pharynx, but there appears to be little agreement 
S3 to the terms used to describe these subdivisions 

gave a summary of the classifications of tumors 
whi s , 'rngopharynx proposed by some well known authors, 
men Is moat interesting but confusuig To add further to the 
Inl j ” classificabon used at the Royal Cancer Hospital 
ndon, with which he is associated, was described minutely 
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Theie is no question as to its meiit, particulailj if it v,m 
generallj’^ accepted 

Ledeiman placed much value on tlie pioper "staging" of 
tumors of the lai-yngophai 3 mx, the obvious advantage being 
tliat a sound basis is piovided foi pi’ognosis and for compar¬ 
ing and assessmg lesults of different methods of treatment 
He pioposed tliree possible ways m which lar^Tigophaiyiigeal 
tumois can be "staged " A single method to covei all groups 
is described and adequately illustiated About 417 cases of 
laiyngophaiyngeal tumoi-s, seen ovei a period of 20 years, 
weie leviewed fiom the standpoint of chief clinical features 
and salient points in tlie histoiy Teleiadium tieatment Mas 
used when possible, and the suiwival rate was 19 per cent 
foi thiee yeai's and 13 pei cent foi five years This is an excel¬ 
lent article which lepresents a gieat deal of research and is 
well woifli the time of all interested in these tj-pes of tumors 

Epstein** reminds us that nasophaiyngeal tumois usuallr 
occui as epidermoid or undiffeientiated carcinomas, lympho- 
epithehoraas or lymphosai comas Nasopliaiyrngeal tumors are 
slow in producing discomfort and usually are manifested bj' 
nasal obstiniction, bleeding, unpaired hearing, localized pain 
and metastasis to the cervical Ijonph nodes 

Epstein repoi*ted a case of nasophaiyngeal fibrosarcoma in 
a patient who had no nasal sjTuptoms and no cer\ncal Ij-mpii 
nodes The clinical picture was one of a postenor fossa tumor 
mth no evidence of increased inti acranial pressure There 
was impairment of the thud, fourth, fifth, sixth, seicnth, 
eighth and piobably twelfth cranial neix'cs Ventnculogiapln 
indicated invasion of the nglit cerebellopontine angle Ne- 
ciopsy disclosed a completely unsuspected tumor of the pos- 
teiioi wall of the nasophai-jmx which had perforated in the 
doisum sella, the clnnis and the overlying duia Tlie tumor 
perforated the basi-occiput and extended as a large encapsu¬ 
lated intraduial mass to the right cerebellopontine angle it 
produced a clinical pictura of an atMucal mass in the postenor 
fossa and a loentgenologic picture of an angle tumor vithou 
anv visible changes in the bone 

In an excellent article discussing malignancies of the 
phaoTix, larynx and cenical esophagus, Hilger and associ 
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ate8“ stated that carcinoma of the hypopharynx has the least 
favorable outlook for permanent cure Hypopharyngeal carci¬ 
nomas present real problems and are best managed by per¬ 
forming pharyngectomy in conjunction ivitli neck dissection 
In certain extensive cases skin flaps and tubes are utilised 
in second procedures to re-establish normal function Such 
procedures offer much higher hopes of cure than does radi- 
afaon. 

In an interesting arbcle discussing sex diffeicnce in 
prognosis foilowing radiotherapy for carcinoma of the 
pharynx Russell" reported 550 cases with a ten-year sur¬ 
vival evaluation His analysis shows that results of radio¬ 
therapy m females are much better and the postoperative 
mortality rate, recurrence rate, and incidence of secondary 
Involvement of lymph nodes are lower than in males He 
further found that in all directions explored the same trend 
emerged m support of the thesis that response to treatment is 
much better in women than m men. 

Antoniatzi and coworkers*' concluded fixim a study of the 
problem of radiation treatment of secondary malignant cem- 
<al lymph node metastases from carcmoma of the pharynx 
that radiahon therapy is successful m the metastatic ^ands if 
the tumors are radiosensitive They prefer radical surgical 
treatment whenever possible They pomted out that steriliza 
tion of cancer cells is not always achieved even when high doses 
of radiation are given. The fact that palpable glands persist 
following radiation does not always mean that metastasis per¬ 
sists This can be proved only by biopsy Radical surgical 
freatment is usually possible after high dosage radiation, 
providing therapy has been carefully carried out and the 
Deration performed a short time after termination of radio¬ 
therapy 

Knowles and Huggill" discussed the origin classification 
BOd microscopic appearance of liposarcomas The commonest 
sita of ongin are the lower limb, gluteal region and retixi- 
Peritoneal tissues Their ongin in the head and neck is less 
common These authors doubt that any of the previously re¬ 
ported cases m children actually represented true liposarcomas 

They reported a case in the right side of the neck in a 12- 
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yeai -old boy Despite t^vo courses of penicillin, the tumor slow - 
iy but steadily enlaiged and soon produced fullness in the 
light posterolateral phai-yngeaJ wall Biopsies from both 
sites pioved the diagnosis The lesion did not respond to 
ladiotherapy Metastasis occmied through the blood stream, 
and the child died exactly one yeai after the first s^•mptom 
Postmoitem examination levealed an ill-defined tumor of the 
neck, inth such extensive involvement of the soft tissues of 
the neck as to make detennination of the site of oiigin im¬ 
possible In addition, theie was metastasis to lungs, liver, 
biam and the middle eai 

A saicoma aiising in adipose tissue is not necessarily a hpo- 
saicoma Conveisely, a cleaily recognizable hposarcoma has 
not necessaiily aiisen from eithei matuie or immatuie fat 
cells Theie is no geneial agreement on the origin or micro¬ 
scopic appealance of lipoblasts The obscurities in the knowl¬ 
edge of the oiigin, development and varieties of adipose tissue 
are clearly shown in the attempts to diagnose and disbnguish 
different types of liposarcoma A diagnosis of liposarcoma 
can be definitely established onlj^ by the obseiwation of a com¬ 
plete lange of intermediate forms between undifferentiated 
saicoma cells and well developed fat cells of either tlic 
uniglobulai or the multiglobulai tjpe 

Ashei-son^® reported a case of postcricoid caranomn m 
which the phaijmx ivas reconstiaicted bj' using the mucous 
lining of the latynix and trachea to foim theantenoi wall of 
the esophagus Tins was done in one stage, and although a fis¬ 
tula formed, the duration of hospitalization was greath re¬ 
duced compaied to tlie twm stage operation 

Jemstiom'^'’ stated that synonal sarcomas are raie, highh 
specialized, histologically unique malignant neoplasms of 
mesothelial origin A sui-vey of the literature faded to dis¬ 
close a previously published case of sjmonal sarcoma located 
in the pharynx Such a case is reported in a 21-vcar-oId man 
w'ho complained of a mass in his throat, followed b> gradual 
development of dyspnea and dvsphagia This mass was firm 
and unattadied to the mucosa but fixed to structures deep m 
the left Inpopliaiymx The piccise souice of the tumor was 
uncertain, even at autopsy Comment was made on resem- 
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blance of synovial sarcoma and hemangfio-endothelioma Tins 
article contains excellent microphotojrraplia Jemstrom called 
attention to two sharply contrasted types of tissue seen in the 
histologic picture One shows synovial structures and the 
other fibromatous elements similar to fibrosarcoma These 
two components are inextricably commingled 

Miller and Davis" presented a case of primary squamous 
carcinoma of the hypopharynx with metastases, associated 
with acanthosis nlgncans of the skin, because they were un¬ 
able to find a similar case In the literature Acanthosis 
nigncans is usually associated with adenocarcinoma rather 
than squamous carcinoma, as in the case presented The 
patient had had a known squamous carcinoma in the hypo- 
phaiynx for five years before the acanthosis nigncans de¬ 
veloped The important clinical features of this disease are 
discussed 

In a discussion of the surgical treatment of carcinoma of 
the hypopharynx Raven" stressed the importance of assess¬ 
ment of operabiUty in each case After discussing the various 
types of cases he descnbed the radical technique which he 
employs in the management of carcinoma of the larynx, hypo- 
pharynx and esophagus These structures, together vnth the 
regional lymph nodes are removed in a roonoblock operation 
This IS an excellent, well illustrated article plagued, however, 
with excessive use of the pronoun I 

Tsukamoto and Tazaki" sounded a warning against ex- 
^^ive use of irradiation They reported four cases of hypo- 
Pharyngeal carcinoma which developed 20 years after these 
Patients had received extensive irradiation to the cervical 
region for tuberculous lymphadenitis It is of further interest 
0 note that carcinoma of the hypopharynx occurred more fre¬ 
quently in females 

to Hara," malignant tumors of the nasophaiynx 
^titnte from one to three per cent of all malignancies in 
IS coun^, eight per cent in Great Britain and 18 per cent 
Hong Kong The Chinese, particularly those from the aouth- 
China, have shown strong susceptibility Hara 
83 cases of nasopharyngeal malignancies, squamous 
earcmoma being the moat frequent type. Because of the 



1024 LE JEUNE <L Ll'NCH PHAKYNGEAL SURGERY 


diveisified pattern of the initial symptoms, tlie piinian site 
of the gnoirth often remains undetected until development of 
secondaiy lesions in the adjacent stiuctiues, occurrence of 
metastasis, oi mechanical obstniction 

Ixiadiation is consideied the tieatment of choice for carci¬ 
nomas and sal comas, if there is no osseous involvement, nearlj 
40 pel cent salvage can be expected, ivheieas iihen bone is in¬ 
volved the salvage late is i educed to 10 pel cent Surgical 
extiipation in conjunction vith ladiation is advocated in cases 
of fibi osai coma, adenocai emoma and sometimes hunphoma 

Haia desciibed, illustiated and used a transpalatine ap- 
pioach, which is adequate foi suigical removal of tiie tumor, 
and he expressed gratification with lesults obtained The 
illustrations accompanying this article and the description 
of the suigcal approach should be studied by all interested 
in these intiiguing problems It is interesting to note that in 
our experience, Ijmiphosarcomas have predominated, and our 
lecords show that lesponse to ladiation has been encouragng 

Kaplan®’ expressed the belief that tieatment of cancel of 
the mouth with ceiwical metastasis, oi cancel of the mouth 
which IS ladioiesistant, by commando oi modified commando 
pioceduie will inciease the salvage peihaps 30 per cent, and 
pi-ovide amelioiation in many unconti oiled cases 

In a discussion of the ti-eatment of phaiyngeal cancer b\ a 
numbei of paiticipants, Moi'fit®'’ stated that the change In'' 
group to suigical tieatment in piefeience to rediation thcrapv 
appeare justified on the basis of the unanimously poor results 
achieved by radiation over the past 40 \ears According to 
Hayes Martin the cure rate at Memoiial Hospital has more 
than doubled (30 pei cent) following change from radiation 
to ladical suigical theiapj 

The opeiation emploj^ed by Moifit consists of radical 
dissection with sacnfice of the laomx and a portion of t ic 
phai-jmgeal vail or base of the tongue Since cancer of tiic 
hjTiophamix occurs mostly among patients in the midaie 
and later decades of life, the occurrence of associated 
such as diabetes, lijirertension and cardiovascular '' 

mav be expected rn a significant number of patients ^on 
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of these complications, however, is considered a contraindica¬ 
tion to operation 


Baclease” stressed the value of radiographic localization 
of tumors of the rhinopharynx. Specialized radiographic 
techniques make possible more exact classification of the dif¬ 
ferent vaneties of tumors, and in many instances the extent 
of spread of the tumor can be determined This information 
is useful in selecting the method of treatment and in determin¬ 
ing prognosis 


LeRoux Robert and Ennuyer”" discussed the "en sandwich” 
technique of treatment of tumors of the hypophaiynx This 
method consists of initial radiation, surgical extirpation and 
further radiation The autliors stated that the "en sandwich” 
technique is used in cases in which the primary tumor is too 
elusive for immediate operation when tliere is severe 
adenopathy, and in patients with far advanced disease 

Vieira“ reported results of intensive radiation therapy in 
81 Wtients with nasopharyngeal cancer Six additional pa 
tients received no treatment because of the advanced stage of 
0 disease Five of the 81 patients treated or 16 per cent, 
survived five years without symptoms 


owson" correctly warned that any tumor found in the 
nrov^H^ suspected of being mahgnant until 

Iwnnu!, He reported a case of reticulum cell 

blockao^^m'^ nasopharynx The initial symptom was 
pS feni The tumor disappeared com 

'^radiation, and six years later the patient 
uccumbed to coi-onary thrombosis 

tioa7!!7,“'i coauthors- emphasized the fact that irradia 
■uccessfulTnlhrM hypopharynx has not proved 

permit P^^ent now 

premise of ^ mu7h hypopharynx with 

Unilateral or 

'»rniS„,7“ T dissection in continuity with 

^^gopharyngectomy, although radical, is neverthelL h^ 
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ihe authois pointed out that early surgical action, when 
possible, offeis the gieatest chance foi sumval It is pleas¬ 
ing to note that a plea is made for eaily lehabilitation of tliose 
patients who have had extensive and mutilating sui-gical 
piocedmes Too often this important phase of therapj is 
sadly neglected oi even ignored 


The high incidence of nasophaiyngeal caicmomas occuinng 
in Chinese (18 pei cent of all cancer cases) prompted an in¬ 
vestigation by Das and associates’" in an effort to determine 
whethei this disease had a pi-edilection for Orientals Their 
study extended ovei a peiiod of three yeai's They vere able 
to show definitely that the incidence of nasophaiioigeal carci¬ 
noma in India is about 1 7 per cent of all cases of cancer This 
corresponds favorably wth figuies fiom American hospitals 


They then concluded that the disease has no predilection 
foi Orientals Emphasis is placed on diagnostic difficulties, 
and the fact that early sjTnptoms are seldom present Sivtv 
per cent of the 16 patients studied had ceivical metastasis It 
was concluded that roentgentherapy offered the best chance 
for survival, particularly if the case was an early one Head¬ 
aches and bloody expectoration were piobably the most fre¬ 
quent symptoms Because of inaccessibility of the legion in¬ 
volved, and the absence of pain m the eailv stages, diagnosis 
is delayed 

Kiem"" expiessed the opinion that caicmoma of the vallecula 
makes its presence known early because of early discomfort 
and pam produced by the lesion Early lesions are at times 
difficult to diagnose, as the vanation in the structure of the 
epiglottis and the base of the tongue is such as to make \nsuali- 
zation of the vallecula difficult Although Kiem stated that 
has seen 342 cases of carcinoma of the vallecula, he reported 
only trvo cases and stated that m 64 (18 7 per cent) the 
vallecula could not be seen easily In such cases, displacing the 
tip of the epiglottis backwards is necessary in order to see 
the vallecula and obtain a biopsy Preference is cvpressed for 
the anteiioi phai-jmgotomy route, which consists of an in¬ 
cision at the level of tlie hvoid bone Tiro technique is ^^cU 
described, and satisfaction is expressed mth the res 
obtained 
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llefc= isi prc-EGig tc Sss^ipo’^ are «n\TaWv 

looted *0 s^5t nasepiai—nsesl tamccats- Thev stated th't 
nisopiarnijeaJ ctrcit^taa *s tiie ihito comatoaest tvpe of 
carciEDaa s.»e: m SiE£?t*e. aad the second coKaronest seen 
' m Hcag Koag. The” laace a chn-cal stcdv of f ■I'J cases of 
nssophirrcfeal cari-r-o-T-H ecootmtered front 1*^7 to I*I5S. 
Thor ccndasicns are tn spreenteat irtth those of 0 ‘hers that 
Biiles are affected tbree ttaies as often as females and the 
inituJ complaint is mos* commonlv enlargement of the cervtcTl 
htapS codes nowerer among the mam svmptoms of their 
pahents tcerc the usual ones, sudi as epistaxis, nasal ohslruc- 
tnn, headache and deafness. 

In 45 per cent of the patients the cranial ner\ i was mvoh-ed, 
the most frequent being the sixth nerve. Radiologic evidence 
of destruction of cranial bone bv the tumor was evident m n 
laifir large group of cases, and erosion of the floor of the 
saddle cramal fossa and the sella turcica, and op.neih of the 
sphenoid were common signs of intracranial mi-olvement 
Mefae and Lawlev plan to publish other reports based on this 
^dy tVith the environment enjoied careful annhsis and 
seienbfie observation should make these future reports 
valuable. 

Batory* emphasued the fact that limphoepitbehoma of tlie 
nn^pharynx is not onlv nncommonh encountered in child- 
heod, bnt it is difficult to diagnose in its earli stages if ade¬ 
noids are stiU present. She reported such a case occurring in 
a five-year-old child whose first svmptom was ccnical 
adenopathy These enlarged glands were first thonglit to be 
secondary to enlarged tonsils, however their continued groM Hi 
prompted more thorough exammation, which disclosed a trrej - 
lah mass m the nasopharynx. Biopsi soon disclosed the nature 

Ihe growth and radiation was instituted 

Batory stated that lymphoepitheliomns constitute 16 per 
cent of tumors of the head and neck in children These tumors 
®re of course found more frequently in adults and the 
^hlem of diagnosis is a bit simpler Fortunately, tliesc 
lesions are of such structure that they arc extremciv rndlo- 
sensitlve. Extension of the tumors In the nasopharynx ulll 
cesnlt in invoKement of pmcticnllv all the cmninl nones 
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Whereas the piognosis is always pave m nasopharjTipa] 
IjTaphoepitheliomas, good results are fiequently obtained with 
eaily, thoiough radiation 
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THE ROLE OF TRANSIENT-INDUCED 
REVERBERATIONS IN ELECTRO-ACOUSTICAL 
SPEECH AMPLIFIER SYSTEMS 

John A Victoreen, Ph D, 

Colorado Spimgs, Colo 


INTRODUCTION 


In geneial, the improvement m healing attained bv the 
haid-of-heaiing thiough the use of electio-acoustical ampli¬ 
fying devices falls consideiably shoit of vhat might be ex¬ 
pected* on the basis of restoied sound level and frcquencv 
lesponse Obsei-vation shows this discrepancy to exist, not m 
the ability of the individual to lespond, but in a misunder¬ 
standing of tlie meaning usually assigned to tlie tei ms ‘‘sound 
level" and ‘‘fiequency response”, foi if the tem ‘‘sound le\cl 
IS specified to i-efei to the level of amplified, but unmodified 
and uncontaminated, tiansient sound impulses such as foun 
in speech and music, this disciepancy is i educed or disappears 

entii ely 


Fiequency lesponse as oidinanly given oi "measured b 

continuous sme wave excitation has little ^'^/,f,pr"must 

Itself = If one specifies that the output of the amplifier mu t 
be unmodified, its tiansient response must bo peifcct 
in turn requiies a flat oi unifoi-m fiequencj lespons 
L wX range not only on sinusoidal sound ” 

rtranSpulses, in addition, n-lisn ™ 

IS specified, this Ih.t rnInUmpl'f'ca- 

the amnlificr to be sufficient to assure that linear amp 

tion cMSts without oveiloading on instantaneous pc. 

Specification of an brSdin" 

f Trt ''*and\taf “no^intei-inidulation distortion 
"taitlpecifL^r ceitain that no internal re- 

verbeiation oi "ringing" exists 

rece,teU.nI..nn.oscopPOrn^^ 

publication October H lIBO 
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It IS the purpose of this article to auppest that these lilUc- 
known or httle^ionsidered transient properties of spccdi am 
phfiers are important, and that poor transient I’csponse is 
probabli responsible for mam of the difficulties encountered 
hr the hard-of-heanng in the use of such equipment. 

It IS the further purpose of tins article to shou that it is 
possible to pronde a si’stem hn\ ing good transient response, 
and tliat it can be determined b> measurement \\ hether a good 
or poor transient response exists 

MATERIALS AND METHODS 

In the experimental imestigntions repoitcd in this nrliclo 
a number of representative miniature audio amplifying svs 
terns were tested for frequency response, dynamic range, 
maximum power output and transient response cliarncteriBlics 
The reference standard where applicable, was a calibrated 
miniature condenser microphone sy stem (Allec-Linnsing M-11) 
coupled to a specially constructed ultra high-fldolitj amplifier 
for faithful reproduction of transients' Energy spectra wore 
analyzed bj means of a General Radio Co wmo analyzer 
(Type 7S6-A) Visual oscillotrrapliic observation of wave¬ 
forms was maintained dunng the analyses 

theoretical CONSIDERATIONS AND FINDINGS 

The difference between distortion and reverberation in 
amplifiers may be seen in Fig 1 When a square pulse shmvn 
at A having a time duration of t, -1, and having an amplitude 
or pulse heiglit h, is altered by passing it througli an ampllflci 
aystem having distortion due only to non linear ampllficntlon 
and poor frequency response, tho approximate sliapo of Ibo 
Patae is given at B Failure of tho system to follow 
P my changing amplitude distorts the sharp cornel’s and 
oaoses a loss of charactei 

havmg resonance or oscillating Icndenclos, will 
oe able to follow a sharp rise in amplitude, but is limited 
Wb* change compatible with its natural frc<|uency 

tendency to oscillate may carry Uio nmjill 
proper maximum, resulting in a serhs of 
™y ng waves, or a damped wave train, ns shown at C 
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It may be obsei-ved that the amplified pulse shoini at If 
always has less peak amplitude than it should have, while the 
amplified pulse shoivn at C may attain a peak, or transient 
pulse, seveial times as gieat as it should be The pulse at B 
has lost some of its characteristics The pulse at C has gained 
an additional chaiactenstic, that is, leverbeiation or uii- 
1 elated noise 



Fig 1 A exciting sound jiul'c having Bmplltude h and durnlinn t> li 
B change In pulse after passing through amplifier hn\lng distortion C. 
change In pulse after passing through amplifier hating definite resonance 
or Internal re\ erberatlon 


If the pulse shown at C repiesents the output potential of an 
amplifiei system in volts, and the tiansient evcuision readies 
a peak value of h- of 3 1 times its aveiage value h„ the un- 
1 elated peak noise background power in the output at that 
time becomes 10 times gi eater than the powrr representing 
the onginal exciting impulse Peak power values of 50 times 
have been obsen^ed in actual practice 

Reverberation and distortion usually exist simultaneoush 
in a system, each exaggeiating the other 

There is alw a\ s an uppei limit of pow er, or sound pressure, 
which may be safelj applied to the ear canal Tins limitation 
is usuallj, and desii ablj', achier ed br saturation or peak c ij>- 
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ping somewhere in the amplifier system Reduction of revei - 
berabon, by lowering the total peak amplitude of sound pres¬ 
sure present permits the use of a much higher, safe, useful, 
signal level, with less distortion, and no peak clipping over a 
wider range of intensities 


Any part of an audio system which has individual resonant 
properties produces a damped wave train upon exatation, 
and this process is known to audio engineers as "ringing 
Actually the result is internally generated echo or reverbera¬ 
tion, and as it is very difficult to measure and specify satis¬ 
factorily it IS not usuallj done 


In order to show the importance of this completely neglected 
property of hearing aids, an investigation of several typical 
hearing aid systems was made with regard to their behavior 
on pulse or transient excitation The method consisted of 
generating in air a free field single pulse, exposing the hear¬ 
ing aid system to it at a sound pressure level well within the 
power handlmg capaaty of all units tested, and measuring the 
eneiW produced in a proper resistance load at different fre- 
^Mcies by means of a General Radio Co wave analyser, at 
aifferent pulse repetition rates. The results cannot be shown 
^ simple terms because different 

^ ition r^ of the same non sinusoidal pulse excite 
mtrerent series of resonances or internal echoes, and a graph 
A ^ obtamed for each repetition rate 

tebulation of the behavior of two typical hearing aids 

in TableT^'^'^ conditions is given for one repetition rate 


chtiW a’T T “ essentially anechoic 

“Wtem a^ BR-160 condenser microphone 

pulse ^lative energies m per cent contained in the 

in n frequenaes in Column I is given in 

or pulse present m the pulse at the fundamental 

maximurn energy of the pulse exists 
®“*tlnrat aw ^ repetition rate, and the energy 

at the that 

e fundamental frequency The pulse thus an 



1036 


VTCTOREEN TRANSIENT-INDUCED RE\'ERB 


not cliange its enexgy distnbution m passing 
hiough an amplifiei unless the amplifier has poor transient 
1 espouse, and the amount of change incuri ed in energi distri¬ 
bution at different fiequencies m tiaveising tlie amplifier 
system is an indication of the accuiacy of the transient re¬ 
sponse of the system It must be lemembered that this does 
not evaluate the fiequency response of a system per se, for 
only one lepetition late oi fiequency is introduced 


TABLE 1 


I 

11 

HI 

n 

1 

Frequency 

Energj 

System 1 

S stem 2 

Sjstoni 3 

360 

100 

100 

100 

100 

720 

27 

64 

236 

f.4 

1080 

25 

81 

900 

DO 

1440 

8 

26 

400 

"e 

1800 

13 

49 

<100 

70 

2160 

9 

49 

900 

49 

2520 

13 

100 

1089 

23 

2880 

S 

169 

1156 

19 

3240 

9 

324 

900 

12 

3600 

10 

3360 

900 

9 

3960 

8 

325 

400 

b 

4320 

16 

441 

576 

3 

4680 

10 

196 

121 

6 

5040 

25 

169 

240 

13 

5400 

10 

121 

f)C 

S 


Change In energy frequencj distribution of a sharp pulse speclrum os 
gl\ en In Column 11 occurring when the pulse passes through three different 
electro-acoustic systems at a repetition rate of SCO pulses per second 
Column I gl\es the frequencies at which the corresponding pcrcenlngc"! 
of relatlAe energies of Column If are found In the original pulse 
Column III and Column rv show the changes occurring In the spectrum 
of Column II after the pulse passes through two tiplcal svstenis 
Column V shows the changes occurring in the spectrum of Column 11 
after the pulse passes through the irapro\cd system 


Results obtained in this manner and shotra in Table I niu'^t 
be interpreted on the basis of the translation of, and addition 
to, tlie eneigies existing m the onginal introduced pulse at 
the vaiious frequencies It must also be considered that this 
IS not only a ledistnbution of energ\', but also the addition of 
eneigj^ fiom internally generated souices, for the redistri¬ 
bution spectrum contains pi oportionallv moie eneig\' at some 


The nuthor his aDProcInUon to r*'w'llItVn 

Hearing Institute of the Colorado Spring* Meinral ^too 
Holm "fin of Mcon Inc for their generous effort ViU I 

fltriictlon of cqulpmpnt nniJ the oh^ortallon of the tJaln. chon In T 
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frequencies than existed at the original fundamental rate 
frequency Thus the value of 8360 shown in Column Ill 
represents 38 6 times the enei-gy which existed at 860 cycles 

Column m shows the redistribution of energy which occurs 
as the result of reverberation when the pulse having energy 
distribution shoivn in Columns I and II is passed through 
a typical hearing aid system Column IV was taken in the 
same manner as Column III except for another typical system 

Column V gives values as obtained in Columns III and TV, 
but for an experimental system designed to improve transient 
response and eliminate or reduce internal reverberation or 
echo The difference is at once apparent 

Table I shows that a transient non-sinusoidal sound pulse 
may be so altered in traversing an oidinary hearmg aid that 
its final frequency-energy spectrum is completely unrecogniz¬ 
able. 


Unfortunately, one cannot say how bad Systems 1 and 2 of 
Table I are or which one is the better of the two One can see 
at once that both systems generate large internal unrelated 
echo, and that in each case the echo becomes several times 
greater than the pulse which produced it, and that this extra 
energy represents truly irrelevant sound The internally 
generated reverberations of System 1 appeal to be concen¬ 
trated m a fairly narrow band sharply centered at 3600 cycles 
per second 


System 2, while not exhibiting an extreme reverberant peak 
at any one frequency, produces many somewhat smaller 
peaks spread over a large frequency range, apparently pro 
duemg a total unrelated noise power far in excess of tliat of 
System 1 In contrast, System 8 reproduces the energy spec- 
of Column II much more faithfully, and would appear to 
be relatively free of noise power generated by internal re¬ 
verberant effects These interpretations of Table I were sub¬ 
stantiated by critical listening tests 


Reverberations nhich are highly damped or of short dura 
Son maj exist only during the tune the original pulse exists 
snd so produce an instantaneona background which disappears 
when the sound transient ends These effects are extremely 
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insidious, foi to the listener in an ideal location all is qmct 
until a sentence is spoken by one indmdual, at nhich time it 
sounds to the hstenei as though a louder instantaneous back- 
giound of othei noises and sounds exists, nhich defies detec¬ 
tion 01 location 

Reveibeiations of longei duiation aie moie like echoes 
and aie, theiefoie, nioie obvious and, nhile peiliaps less dis- 
ti acting, add to the general noise-to-signal ratio as an in¬ 
crease in unrelated background The effect on the listenei is to 
give the impression of a noisy and unnatuial background 
tlirough fiequency tianslation and the disproportionate addi¬ 
tion of eneigy to the usual small but leal background sounds 

Wien strong reverberations exist m a system, saturation or 
overload and peak clipping occur, not only ivhen the desired 
sound impulse drives the amplifier to saturation, but also 
when internally generated background noise amplitude, which 
IS then gieatei than the desiied sound impulse amplitude, 
saturates the amplifier fust It folloivs then that greater use¬ 
ful powei output may be obtained fiom a given system if 
powei IS not wasted in amplification of intemal reveiberation 


GENERAL DISCUSSION 


It can be showm by means of a Ingh fidelity audio svstem 
that fiequency lesponse curwes of a system taken without 
consideration of, or regard to, other dynamic effects lia'o 
surprisingly little significance when the system is used foi the 
correction of hearing defects Frequency response cums are 
generally taken by means of sine wave inputs of different 
frequencies, and by the very nature of harmonic motion and 
harmonically varying electncal currents there is a tendenci 
for an entire system, including microphone, amplifier, and 
earphone to behave like a pendulum and follow a sustained 
sme Avave input, so that the output waveform on an oscillo¬ 


scope mav look very good indeed 

Most amplifiers measured this wav w'ould appear to ha\e 
a wide and flat frequency response, but if a non-smusoidal 
w^aveform, such as a square wave or single pulse as shown 
at A, Fig 1, IS introduced, it would be found that the instru¬ 
ment fails to follow sharp changes m incident or transien 
waveform, and the result would be a wa\eform as shoim at L 
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Sounds which exist m nature are seidom continuous, but 
vary over a large dynamic range and wide fre<iuency spec¬ 
trum, so that normal speech produces instantaneous sound 
pressures having extremely sharp and transient character 
For this leason accurate transient response becomes the one 
most necessary single characteristic of electro-acoustical 
transducers ’ 

One may easily demonstrate by means of an osalloscope 
that any transient sound wave of short duration produces 
within a poorly designed system a damped wave tram, v, hich 
frequently endures for a length of time much greater than 
the duration of the single initial exciting impulse There 
will usually be one dominant fundamental frequency excited 
in this manner, and this is the frequency at which the micro¬ 
phone and earphone will acoustically couple to produce a howl 
if placed close together 

There are also a number of othei modes of vibration or 
resonant frequencies of such a system which are excited 
whenever the shape of the incident transient waveform is 
changed. 

Each possible lesonant frequency which may be excited 
by a transient sound wave constitutes a separate source of un¬ 
related noise generated within a system A truly apenodic 
system having no excitable resonant frequencies at a given 
sound power output level would, by its very nature, have a 
flat frequency response over wide limits, but a flat frequency 
response, particularly over a limited range, when obtained by 
means of a continuous smewave genei-ator, does not indicate 
that excitable resonancea do not exist 

This lack of relationship becomes readily understandable 
■when one considers that these systems consist of three parts 
a microphone an amplifier and an earphone It has been 
^'ternary practice to compensate individually one of these 
rw units against the other two and each against the other 
a® that their resultant behavior produces a relatively flat 
^uency response as measured in terms of continuous sme- 
ave sound energy Such compensation may not be, and 
“ally is not, effective in producing faithful response on 
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anything but sinusoidal wavefoims, which is not the ohiecl 
of acciuate speech lepi eduction 

Resonant peaks may e\ist in a system at a fiequenci which 
IS above that winch can be lepioduced by an earphone or 
above that which may be heaid by an individual Resonance, 
howevei, at any frequency produces leverberation, and the 
lesultmg intemally geneiated wave trains maj mix with the 
complex waveform of the useful sound being amplified, tiuis 
adding noise powei at sum and difference frequencies, inan\ 
of which are in the audible range 

It is unfortunate that one cannot assign a simple number, 
or factor of merit, to the transient response oi fidehtv of a 
sj'^stem, so that compai ison could easily be made on a scientific 
basis This cannot be done because the transient response is 
dependent upon many things and is affected by each in a 
different way At fust it would appear that when we speak 
of poor transient response, we mean excessive distortion Dis- 
toidiion, howevei, in electro-acoustical systems usually refers 
to the production of harmonics of the orignal impulse and is 
always related to the oiiginal impulse Distortion is but one 
effect which may enter into transient response, and in general 
the term distoifion should be applied onlv to the piocess 
whereby a sound impulse, in goingthrough the system, is modi¬ 
fied and poorly reproduced One may learn to tolerate and 
even to discriminate accurately in tire presence of severe dis- 
toi'tion,® as one would learn to understand an individual har¬ 
ing a severe speech impediment. Distortion is at least related 
to the waveform which is being distorted 

Failure of transient response due to lesonant effects in an\ 
part of the system is, however, an entirely different matter 
Resonant effects excited by a transient pulse and temporanli 
sustained as reverberation within the svstem may become 
totally unrelated to successive pulses with which they co-e.\ist 
and, therefoie, cannot be learned or be associated in am wav 
with a giv'en tjqre of sound impulse The effect of such intcr- 
naliv geneiated noise is to increase what might be termed un¬ 
related instantaneous background or, in effect, to produce 
“masking Because of the semmatural tonal qualitv of sucii 
unrelated background as opposed to the continuous hiss-tj-pe 
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backgixmnd, it becomes Impossible to aepanite it fitim the 
natural sounds to which one is trymg to listen 

The length of each i\ ave tram excited by a transient may be 
so great that it docs not die out between succeeding transient 
impulses and as each impulse produces oi excites wave trains 
of different fundamental frequencies, these are added \ectori 
ally and the result is failure in the ability of the listener to dis 
criminate betiveen small useful and large useless components 
because of this insidious type of confusion One finds that 
much of the available poner m some systems is wasted in the 
production of useless and confusing sound 

Internal reverberation increases peak instantaneous power 
and so reduces the useful dynamic range of any system by 
causing a small signal to ride upon and be amplified with a 
much larger useless signal, while at the same time causing 
distortion of the weak signal by putting it on top of the peak 
of the Internally generated but unrelated noise component, 
where it Is most likely to be distorted by any overdriven part 
of the system or clipped, if peak clipping can occur 

There are various reasons why considerable dynamic range 
is essential The Fletcher-Munson curves” show tliat the in 
tensity or level at which a given shape pressure wave is intro¬ 
duced into the ear canal altera the quality of the sound per¬ 
ceived due to change of sensitivity of the eai to different fre¬ 
quencies at different sound levels There is obviously, only 
one intensity at which a given sound can be heard naturally in 
any given ear It also follows that once this correct sound level 
been established for one given sound all other sounds will 
be at the correct or beat respective level, unless the electro- 
acoMtic system fails to have linear amplitude lesponse and 
sufficient dynamic range Once properly established there 
s no theoretical justification for deslnng or permitting a 
™ange m gam-control setting unless the device has insuf- 
ilcient range 

Tho Harvard report shows that when a high fidelity ampll- 
u«'^ou°" *5^™ in provided, a flat fiequency response is 
P^erred by the liard of hearing, the only accoptablo 
frpn a 6 db, or less, per octave rise in high 

mquency response ’ ” One may also expect this result, then- 
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letically, fiom the fact that only an amplifiei having n flat 
frequency lesponse ovei a veiy wide range of frequencies 
could permit perfect transient lesponse, and the only modifi¬ 
cation of such an amplifiei which would not exhibit discrete 
lesonance would be a continuously sloping chaiactenstic. 

Almost any simple method of altering' fiequencv lesponse 
alteis transient rasponse to such a degiee that tlic effects 
obtained may be attiibuted moie to alteration of transient 
lesponse than to fiequency lesponse 

CONCLUSIONS 

Measuiement of tiansient induced rasonance, or reverbera¬ 
tion, in elect! o-acoustical systems indicates that good ti ansient 
lesponse is of piimaiy importance m speech amplifiers used 
by the hard-of-hearing Data measured by means of a i\a\e 
analyzer aie given foi several typical systems which shov 
the change or tianslation of the eneigy-fiequency spectrum 
that occurs when a shaiTi lepetitive transient pulse of knoun 
eneigy distribution tiaverses these systems 
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THERMAL EFFECTS ON THE TYMPANIC 
MEMBRANE* 

Geoege C SOHEIN, M D , 
Pittsburgh, Pa 


About eight years ago, shortly after assuming the otological 
consultation responsibilities for a branch of one of the nation’s 
largest steel producing companies, an elderly man came to 
me complaining of a discharge from his ear On taking his 
Wstory, 1 found that 20 years previously he had suffered a 
hum of the tympanic membrane when he was caught in a 
shoner of sparks during the process of pouring an ingot. The 
^tient very curtly and precisely explained his trouble with, 
I got a spark m my ear. Doc.” I had no idea how frequently 
1 was to hear this expression and how it was to be the stimu¬ 
lation of my interest in a problem which at the time, I had 
DO idea existed On further questioning this patient, I learned 
that after the initial in;ury, he had been troubled with peri- 
odic attacks of mucoid or purulent discharge from this ear 

He would report to the first aid station and receive treat¬ 
ment for a period finally being sent to the otological consult¬ 
ant for examination and treatment All this was done on com 
pany time, and with hourly wages being paid Examination 
the patient showed a central type perforation m the in 
anterior quadrant of the tympanic membrane The 
TOrgin of the perforation was quite smooth and appeared to 
ImmJi 1 rounded edge The tympamc membrane in the 
^wate area about the perforation was dull and opaque, 
ine time of this examination, I had no idea how frequently 
as to have the opportunity of seeing the same picture 

From this experience, I concluded I would have to have 
^ e k-now ledge of such injuries With a great deal of en 

RDinoioci 

COMTo*- {,'fR*WH»o.cop. Offlo, »„<1 ,cMpl«I for 
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thusiasm and the smug feeling that comes w ith the sure knowl 
edge of past expeiiences, I turned to a leview of the medical 
hteiatuie foi an answei This enthusiasm and smugness soon 
turned to a feeling of frustration and helplessness Hours of 
seal clung the medical hteiatuie proved only that otheis in 
the past had not shared my enthusiasm for the problem, or 


OCCUPATION AT TIME OP ACCIDENT 



23 Cases uslnp 
Ov>acet>lene Torch 



13 Cases 
Miscellaneous 

FIs: 1 


■ 

2 Cases 
RUctlnC 


had considered it so inconsequential that it did no e 
recording As time passed, the oppoitumtj^ to sec and obsene 
the progress of spark bums of the hmipamc mem , 

defimte chn.ca. 

It is the purpose of this lepoi-t to lecoi r>f tlicsc 

Ld wheie posable, attempt a “ A done. 

clm.cal flndmgs Theie has been no 
to mv knowledge, to pime 0 . d.sp.oec these thoonos 

„ ae +inf f-hese bums occurred purei\ 
b/'L“2rarrors“ 0 ste. .nd.,stn aentaboat 
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producing steel, they were exposed to spfttks or bits of flyln& 
molten metal m many stops of the production As experi¬ 
ences accumulated, it became evident that the majority of 
these bums were occurring among those workers who used 
the acetylene torch for homing or cutting steel (see Fig 1) 
This n as especially true when tiiey carried out the operation 
In a cramped or overhead position 
Historically it is interesting to note that Le Chatelier is 
credited with having discovered the oxyacetylene flame in 
1895, and that the first oxyacetylene torches were made in 
1900-1901 by Fouche and Picard of France Eugene Bouvnon 
wile brought the first welding torcli to this country in 1906, 
and smee its introduction there has been a continned and 
arpandlng use of the oxyacetylene torch in industry The 
oximcetylene flame produces the highest flame temperature 
known to man and is the easiest to regulate In one of the 
rare menbons in the medical literature on this type of bum, 
Mosher'm 1986 stated "Unemphasized m the medical indus 
trial literature, but becoming an increasingly important m 
durtnal hazard among men who do acetylene welding is the 
entrance of slag into the mastoid region. Loss of hearing has 
serious psychological and economic reverberations on the per¬ 
son affected Partial or complete deafness may be a senous 
aftermath of bunung of the tympanic membrane by slag 

Mosher based his observations on the treatment of 18 pa- 
uents and pointed out “the majonty of these patients suf- 
ered Injury to the left ear, the right was affected in left- 
aded workere Intense pain, swelling, and redness of the 
vfflpanic membrane are the first symptoms About three days 
a w discharge occurs It is usually profuse and washed out 
are the tiny foreign bodies responsible for the damag- 
, hours the discharge may cease, and the ear remain 
J7 however the slag may remain buned in the mastoid 
fo* 1 "'iii then continue spasmodically until all of the 
fc gn body has been expelled Next to prevention in impor 
^ ^ proper treatment is necessary to preserve 

of th* Treatment consists merely of gentle cleaning 

1 ® *'“'***^'7 canal once or twice a week Any form of 
and n or imgation of the ear proves irritating 

prolongs the ailment " I quote Mosher’s report in detail 
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because it was the basis for the fii-st attempts at treatment 
and because my observations, as will be bi ought out later,’ 
difrei fiom Ins in some respects Papeis discussing the prob¬ 
lems of health and protection of woikers using owacoU- 
lene, give little attention to the tjunpanic membrane 

Cianch and Vosbuiglp published a paper m 1942 entitled 
“Health Aspects of Welding,” in which they state “The pur¬ 
pose of this papei is to offer some practical points for the 
better protection of the health of welding operators”, hut 
they do not mention injuries to the ear drum In 1942 the 
National Safety Council published a Safe Practice Bulletin’ 
entitled "Gas Welding and Flame Cutting,” in which de¬ 
tailed instructions are given for the care of equipment and 
operator, but no mention is made of protection for the ear 
In another bulletin* published by the Council entitled “Pro¬ 
tective Clothing,” the subject is dismissed with “for v elders 
and others whose ears may come in contact n ith molten metal 
sparks, eai protectors of wire and felt constiuction are a\ail- 
able ” Walsh and Britton® mention m their report, “Health 
Hazards of Electric and Gas Welding,” published in 1911 
“the occurrence of otitis media follomng the perforation of 
the ear drum by molten metal spattered from neighboring 
weldeFs woik” 

Moritz and Hennques” ’ have made expenmental studies of 
thermal injuries to the skin, and some of their basic findings 
may well be reviewed to help in explaining some of these 
clinical obseiwations in bums of the tjunpanic membrane 
These investigators reported “the time required to produce 
11 reversible injury bore an inverse relationship to tempera¬ 
ture The higher the surface temperatuie, the steeper the 
trans-cutaneous gradient becomes and the shorter the time 
required to destroy the epidermis As surface temperature is 
increased, the damage to the deeper tissue becomes relatneb 
less severe tlian to the superficial cells” 

They also reported that "the surface color of third-degree 
bums ranged from pale grav through led, purple and brown 
to black, depending on certain attnbutes of the exposure re¬ 
sponsible for their production A red, purple, or bromi sur¬ 
face, due to the presence of blood in the superficial layers ol 
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the akin resntted from exposures in which tlie dermal tem¬ 
perature was raised slowly enough to permit advanced en 
gorgement of the superficial capillary plexus before the occur¬ 
rence of coagulabon. A gray or ischemic surface indicated 
that the upper portion of the dermis had undergone thermal 
coagulation before the superficial capillaries had become fully 


CEmDMEN 





Abf«nt In 2t Cum Pruent lu 7 Cue* 

not InolufleA bec%us» the lUne Interval between 
end tlToe ot ewimlaaUon \rafl too grwiU 

Pljf 1. 


'^B<^'ude that "although the quantitative 
to fhfwo short exposure of high intensity may be similar 
be altmifl ^ exposure at low intensity, they are likely to 
qualitative differences between such injuries 
of norrn^!^ intensity results in a coagulative type 

lysu. TMirf ** tissue does not undergo auto- 

tratioji H is usually disposed of by seques- 

ishve tyn 1°"' intensify results m noneoagu 

xPe of necrosis in which the dead tissue undergoes 
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autolysis and is leadily susceptible to organization ” It is 
from these findings that I have attempted to explain the clin¬ 
ical obsei’vations made in a senes of cases where the tvmpnnic 
membrane was the recipient of thermal injury 

Clinical obseiwations that have been borne out by a senes 
of 44 cases 

1 Bums of the tjunpanic membrane were not obsen^ed in 
cases in which cerumen was present in the external auditon 
canal (see Fig 2) 

2 Perfoiations do not always occur immediately, but may 
be delayed foi 48 to 72 hours 


PERFORATIONS 

Anterior 

Inferior 

Quadrant 



11 Cases 
at Exam 


Two 


7 Cases 
End 
Tlesult 
cases w 


2 Cases 0 
at Esam 


3 Cases 4 Cased 
at Exam t ad 

fiesult 


1 Ca^o ft 
at Exam Fad 

ncsult 


ere not Included bccniise there was no follow up 


Flp 3 


3 Discharge following a bum, with or without perforation 
of the drum, may be delayed 48 to 72 hours 

4 Prognostication as to the delaied appearance of a per¬ 
foration of the tj-mpanic membrane can be made b> the ap¬ 
peal ance of the drum 

5 A majority of the perfoiations occur in the inferior nn- 
teiior quadrant of the tympanic membrane, and are of ttic 
cential type (see Fig 3) 
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6 The edge of the perforation resulting from a bmn heals 
rapidly and assumes a smooth rounded appearance 

7 Perforations larger than one-eighth (estimated) of the 
area of the quadrant of the tympanic membrane in which it 
occurs will not close over Generally perforations resulting 
from bums are resistant to attempts at encouraging closure 

S The use of antibiotics and a local agent capable of assist¬ 
ing in removal of debris, shortens the time of disability and 
preserves hearing 


OCCURRENCE OP OTITIS MEDIA. 



Pert*“ AtUclu 
A.I.0 


3 Case* I Attacks 

Perf 

Lower 

Hair 

FlK i 


1 Case 1 Attack 

Healeil 

Pert. 


The occurrence of repeated attacks of catarrhal or puru- 
® ohtls media is common following a bum of the tympaiuc 
®™rane resulting in a perforation 

CHUTBfEN 

bums of the tympanic membrane noted 
eirter^ which cerumen could 1» demonstrated m the 

men R ®“'^*tory canal Frequently, I have examined work 
die ea *^dort to me because they have had a spark fly in 
'mrred'^tn tn ^ concerned that some damage may have oc- 
io demn Rone of these cases have I been able 

brant r evidence of damage to the tympanic mem 

tnjo freo^^^ conld be demonstrated in ail cases. These 
bi the Mr report they heard a sizzhng or frying noise 
w en the spark entered This occurrence is appar- 
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ently not too uncommon, foi on questioning a numbei of 
workers using the oxyacetylene torch, they related similar 
experiences On examination, it was found tliey liad fairli 
large cerumen deposits in the ex-teinal auditon canal Ap¬ 
parently the spark is slowed down or stopped \\hen it reaches 
the ceiTimen, and the workman's reflex action of shaking 
his head on feeling the spark enter the ear, aliens it to be 
ejected immediately without damage to the tympanic mem¬ 
brane 

DELAI’ED PERFORATION 

Following the entrance of a spark m the ear, examination 
frequently reveals no e\ndence of a perforation of the drum 
in the ensuing 48 to 72 hours Examination after this inter¬ 
val will reveal a well-rounded perforation, with the charac¬ 
teristic tlnck, rounded edge This may be explained on the 
basis of Montz and Hennques”^ findings that hjirerthermia 
of high intensity results in a coagulation t^Tie of necrosis 
which resists organization and is usually disposed of b\ se¬ 
questration Sparks may be thought of as miniature fires, 
consuming the burning material at a terrific speed and hawng 
that consumption accelerated by oxygen in the air as the; 
speedily pass tlrrough it Their temperature,*'' could veil 
range from 1000° to 1500° C Thus the source of Inperther- 
mia of high intensity would be present for a ven’ short inter¬ 
val This impact with the drum is thought to cause imme¬ 
diate coagulation of the blood vessels and results in a necrotic 
area in the drum, wluch separates in two to four days, and 
leaves a i-ound, smooth-edged perforation I liave ne;er ob- 
senmd any granulation tissue on the edges of these per¬ 
forations 


AURAL DISCHARGE 

Discharge from the ear may be delaj ed from 48 to 72 hours 
follovnng the entrance of a spark m the ear This is tnie 
with or vnthout a perforation being present This discharge, 
in the earlv stages, appears to be of a serous t;Tie, is 
believed to be due to vascular permeabilit; Moritz and Hen- 
nques®' found that “thermal vasodilation characteristicall; 
leads to increased vascular permeability and edema forma- 
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tlOB, The escape of edema fluid at any particular sublevel 
requires 1 That the vascular injury at that level has been 
sufficiently severe to result In increased mural permeability, 
and £ That it has not resulted in cessation of blood flow 
through the damaged vessels " It is bebeved that such changes 
occur in the tympanic membrane and result in the eventual 
escape of serum If antibiotics are not used this fluid becomes 
purulent 

PROGNOSTICATION OF PERFORATION OF THE DRUM 

If the opportunity presents itself for seeing a drum in the 
first 24 hours following a thermal injury one can frequently 
predict the occurrence of a perforation by the appearance of 
the drum If the drum has a uniform pink to reddish appear 
ance, it is not likely that a perforation will occur If the 
drum has a dull yellowish gray appearance, with all evidence 
of luster lost, one can expect a large perforation in the fol¬ 
lowing 24 to 48 hours In drums where there is the appear¬ 
ance of radiating vessels being congested and seemingly ex¬ 
tending from an area brick red to yellowish gray In color (no 
matter how small the area) a perforation can be expected in 
that area in the following 24 to 48 hours When the drum 
appears uniformly pink to red, I feel this is analogous to the 
erythema seen in the skin with a first-degree bum Fre- 
qnently, in such Instances, a “blushing'’ is noted In the osseous 
portion of the external auditory canal 

It is bebeved that the spark is in its last moment of con¬ 
sumption as it enters the canal, and the heat engendered by 
its burning is present only for a moment before consumption 
is complete and the source of heat is gone This type of bum 
^11 show recovery m 48 to 72 hours with the tympanic mem 
orane assuming a normal appearance. The grayish drum is 
^racterlstic of the early stages of necrosis This necrosis 
>8 caused when the drum is subjected to intense heat for a 
short interval, causing coagulation before vasodilatation can 
®“ur Perforation occurs in the ensuing 48 to 72 hours, and 
usu^y results in a large central type perforation, occupying 
PArt of two or more quadrants of the drum. 'There is appar- 
a sequestration of the damaged area, and the surround- 
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mg tissue goes on to eventually assume a nomial appearance 
ine peiToiation then remains static. 

In tlie diums wheie radiating engorged vessels are ob- 
sei'ved extending fiom an aiea buck red to yellowish gra\ 
in coloi, one frequently obseives a peifoiation at this focal 
point in 24 to 72 houis It is believed that such a burn is 
caused by a veiy minute spaik contacting the dium at this 
point Coagulation occurs at the point of contact, and then 
the intense heat is dissipated ladially from this point and into 
the ail contained in the middle eai One will occasionalh 
observe these perfoiations becoming slightly larger m the 
ensuing 48 hours after then appeal ance, and then remaining 
stationary in size 

PERFORATION IN THE ANTERIOR INFERIOR QUADRANT 

Frequently these perforations occur in the inferior anterior 
quadrant of the drum, and are always of the central hiie 
Heermann'® also made this observation No marginal perfora¬ 
tions have been obserwed There is no explanation for the 
fiequent occunence of the perforation in the infenoi anterior 
quadrant, except that the workman’s head is tilted upward 
m such a position as to make a straight line from the point 
of entrance of the spark to the infenoi anterior quadrant of 
the drum The central tjqre per-foration is explained on the 
basis of the blood supply of the t^^npanlc membrane, altliough 
Heermann'® explains it on the basis of the Leidenfrost phe¬ 
nomena Tire blood supplj enters partly along the long proc¬ 
ess of the malleus, and partly from the margin of the mem¬ 
brane Because of the better blood supph around the periph¬ 
ery of the drum as compared to the center portion, there is 
greater opportunity to maintain vascularization and thus 
prevent necrosis in tins area 

edge of perforation 


Tire edges of the perfoiation, resulting from a buim, appar- 
enth heal verj^ rapidlv and quicklv assume a rounded edge 
This IS assumed to occur because of the coagulation and nty 
crosis The blood xessels are destroyed in a given area an 
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the ends sealed off Fibrous tissue quickly covers the edge 
and leaves a smooth, rounded surface 

CLOSURE OF PERFORATIONS 

Perforations resulting from bums are resistant to attempts 
at closure It has been my experience that perforations larger 
than one-eighth (estimated) of the quadrant involved, will 
not dose spontaneously Perforations smaller than one-eighth 
of the area frequently close spontaneously, but if they are 
present for five to six days without evidence of closing, they 
remain open Attempts at closing the perforations, using 
trichloracetic acid, have failed I feel that these perforations 
are difficult to close because we are dealing with a tissue 
that has a damaged and minimized blood supply The use of 
add Is believed to add further insult to an already damaged 
bsaue. 


TREATMENT 


Treatment has been found to be most effective if antibiotics 
sre given aystemically early and to full therapeutic dosage 
When discharge occurs, the use of a local agent such as gly- 
write of hydrogen peroxide assists in removal of debris In 
sarly cases Mosher’s' suggestion of “gentle cleansing of the 
auditory canal once or twice a week” was earned out Under 
this regime infection frequently occurred and the time of 
raarge was prolonged and heanng was lost The use of 
8n blotlcs locally was tned and the results, although better 
not satisfactory It was not until antibiotics were given 
^s^ically and a cleansing agent used locally, that satiafac 
on 1 obtained The use of penicillin, 400 000 

intramuscularly daily for five to seven days, is now 
ing used The antibiotic is given inti amuscularly so as to 
assured the patient gets the medication 


th? w' was tried and proved satisfactory when 

woolsprescribed, but a goodly number 
used tn 1 ” orders so the intramiisculai route is now 
liFdromn''!!'^J’r’'*®'' of medication. Glycente of 

aar^ee ** '"®ti'^od in the affected 

whkh th ^ minutes follow 

the head is turned and the medication allowed^ 
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diam out foi three to five minutes Examination is repeated 
at five to seven-day inter\'als, in order to allow for obser\a- 
tion and adjustments in treatment 

During the tieatment of the fiist cases, vhen the discharge 
was persistent, I felt I was dealing with a foreign bodv m 
the middle ear oi mastoid X-iay studies were made, but I 
was never able to demonstrate any foreign bodies bj this 
method In my experience I have had comparatively few cases 
in which a foreign body was present and removed In these 
cases, the foreign material was either in the external auditon 
canal or adherent to the dium 

REPEATED ATTACKS OP OTITIS MEDIA 

Because the perforation so frequently occurs in the lower 
anterior quadrant of the drum, occurrence of catarrhal or 
purulent otitis media is relatively frequent following such 
burns It is also obseiwed frequently m peifoiations occurring 
elsewhere in the drum There is usually a histoiw' of upper 
respiratory infection, or of getting wata in the affected ear 
I theorize that the mucous membiane of the tympanic caviti 
IS frequently altered by thermal injury, and becomes more 
susceptible to infection These patients present the classical 
picture of cataiihal oi suppuiative otitis media, and arc 
treated in the same mannei 

PREVENTION 

This sequence of events caused by the flving spark pain, 
discliaige, loss of time from work, permanent damage to the 
ear drum, frequently decreased hearing acuity, could in the 
writer's mind, be avoided by the simple expedient of corering 
the ears with a fine-mesh wiie guard, fashioned after the old- 
fashioned tea strainer and held in place like eai muffs When 
such a device is suggested to workmen, tliej scoff at the idea 
and complain that such an apparatus would be cumbersome 
and interfere with then work Certamh an educational pro¬ 
gram wmuld be necessaiy to tiam them to wear such a pro 
tective device, theiebj saving themselves from damage to 
their eais 
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CONCLUSION 

Spark bum of the tympanic membrane is a problem with 
many facets of Interest, The psychological effects on the patient 
vary from the realm of pure imagination to persistent worn 
some tinmtus Patients frequently blame the damaged drum 
for all their future aches and pains, and come to expect then 
employer to assume the obligation for tlieir medical care 
This feeling tends to become more marked after the patient 
has had one or two episodes of purulent discharge from the 
ear Others are emotionally upset and feai that they will 
become totally deaf 

The employer’s side of the problem deals with the costs of 
treatment, the loss of man hours, and the future obligation 
to provide medical care if and when an otitis media occurs 
Both the employer and the employee could be saved this 
trouble, physical and financial, by the use of some simple 
means of prevention One wonders if the physical and chem¬ 
ical properties of cerumen hold the answer to a simple pro¬ 
tector in tile form of a synthetic cerumen that could be applied 
in the ear canal A means of closing the perfoiTition would 
be a big adjunct in minimizing mucli of the psychological and 
financial part of the problem. Certainly here is a probler 
that might be answered by the results observed in animal 
einienmentation with theories displaced with facts 
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MIDWINTER SEMINAR IN OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


The Tenth Annual Univeisity of Floiida Midwmtei Scminai 
in Ophthalmology and Otolai-yngologj’’ mil be held at the 
Sans Souci Hotel, Miami Beach, the week of Januarj’’ 16,1956 
The lectures on Ophthalmologj" will be piesented on Januan 
16, 17 and 18, and those on Otolai-jmgologt, Januaiw 19, 20 
and 21 A midweek featuie will be the Midwmtei Contention 
of the Florida Society of Ophthalmology and OtolarjngoJogt 
on Wednesday afternoon, Januaiy 18, to tvhich all legistrants 
aie invited The legistiants and then wives maj also attend 
the informal banquet at 8 p m Wednesday The schedule 
has been changed to provide a ma\imum time foi recreation 
each afternoon 


The Semmai lectuiei-s on Ophthalmology this year are 
Fiancis H Adlei, Philadelphia, A Gerald DeVoe, New York, 
Michael J Hogan, San Fiancisco, C Wilbur ' 

ester, Minn , and A D Ruedmann, Detroit, Mich Those 
lectmmgon Otolamigologt are Dis FredeiickA ‘ 

estei, Minn, Lems F Momson, San Fiancisco, Chares 
Kinney, Cleveland, John R Lindsay, Chicago, and Bcniarri J 
McMahon, St Loins 



LARYNGOCELE AND LARYNGOPYOCELE 
JAMES CHESSEN, M.D, 

and 

Patrick Luter, MD , 

Denver, Colo 


From the first description by Larrey, surgeon to Napoleon’s 
army in 1829 until this report, world literature has contained 
onlj 70 to 80 cases of laryngocele, and only two cases of 
laryngopyocela H Mawhall Taylor in 1944 presented an ex 
cellent survey of the cases previously leported in American 
literature Realizing that our total knowledge concerning 
such an infrequent lesion can only be Inci’eased by individual 
report^ we submit in addition to a biief lesume of the litera 
tore, a detailed case report 

Of the many papers reviewed in covering American litera¬ 
ture on laryngocele, most report the condition to be ‘ rare ’, 
however since this condition is omitted from the differential 
diagnosis of tumors of the neck in surgical texts and papers 
in the general surgical literatui-e one is prone to feel that this 
condition is being overlooked, not only by those interested 
in laryngology but by the general surgeon as well 

In his monograph published in 1922, Moore gave a detailed 
anatomical description of the laryngeal ventiicle and the sac- 
culus discussed the comparative anatomy of the ventricle 
and sacculus and classified the diseases of tlie sacculus ventnc 
^ae In brief he points out that the lai’yngocele develops 
fmm the sacculus, an appendiceal structure piotruding from 
the ventncle of the larynx This upwaid projection from the 
^f of the ventricle lies between the ventricular band of the 
iatynx and the thyroid cartilage 

, aaccule is an atavistic structure which shows more 
highly dev eloped features in monkeys and other anthropods. 

Scti'Ti im'^'^ “'W"ao»cope olflcf •na accfpted 


10B7 



1058 CHESSEN i. LUTER LARYNGOCELE — PYOCELE 


Thus, the laiynx contains a predisposing sac for the do\elop- 
ment of a lai^ngocele leminiscent of the sac of the proce<aus 
vaginalis testis, wlucli serves as the precuisor of mquinnl 
hernias A weakness of the thjnoid membiane at tlie point 
Avhere it is penetiated by the supenoi larjTigeal none and 
the vessels has been accoided a lole in the etiologj of laiin- 
gocele Since the desciiption of the pathology in this entiti 
by Viichow, all wnteis agiee that the piotiiision from the 
sacculus passes betAveen the perichondiium lining the medial 
aspect of the thyioid cartilage and the ventricular band En- 
laigement, then, pioceeds to the uppei border of the IhvToid 
cartilage wheie the cyst may then hemiate through th>- 
lohyoid membiane and pass into the superficial structures 


Conditions giving use to an increased intraglottic pressuie 
are sometimes implicated as being of secondar\' etiologic 
significance Numerous authoi-s mention chronic abuse of 
the voice, singing, whooping cougli, homblowing, straining at 
stool, glass blowing, and weight-hfting as contributing factors 
to the development of herniation of the sacculus 

We feel, as McLauien does, that these common everydai 
factors are a poor explanation foi the development of such a 
laie condition Lairey fust desciibed laijmgoceles seen in 
Egyptian piiests who pei formed dail}'^ chanting of the Koran 
fiom the mosques in Cairo The association of other secondan 
pathology m the larynx rs very important Schall reports 
a case rn which he found laryngocele associated with carcinoma 
of the larjmx Leborgne, a radiologist, quotes the incidence of 
association of larjmgocele and cancer of the larjmx as being 
as high as 10 to 16 percent 

From this anatomical explanation of the origin and progres¬ 
sive grovdih of laryngocele, the following classification is de¬ 
rived 


1 Internal—a cystic dilatation of the ventricle in n hich the 
sac of mucous membrane lies completeh within the larjmx 
This entity is characterized by symptoms of hoarseness, res¬ 
piratory obsti uction, and dvspnea 


2 External—characterized by protrusion of the cjst from 
the sacculus of the %entricle through the thjTohjoid membrane 
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to the superior cornu of the thyroid cartilage. This type pr^ 
seats as a mass In the neck, often enlarging on coughing, and 
sometimes capable of being emptied by external pressure 
over the cyst 

S Mixed—combines the above types to present a cyst 
protruding into the larynx as well as an external extension 
into the neck 


CMC Rcpcrt-Tho patnmt, & year^ild 'KhUc male was odmitted to 
8u JoMph* Hospital Denver In May of 10B5 He hnd n 
of coronarr occlnslon He tajmplalned of a lump In the left corvi^ 
retlon irhlch had been present for three year* progTeeslve noafsencss 
•nfl TMTkrt dyspnea. There vra* no induration tendemees or ^ 
soctated Mth the maas, which was located Just below the angle *®‘t 

mandible. The protruding mass had a cystic feel on palpation The pall 
snt reported thot he had noted no variation in the slse of ^1^* 
day-lo^y and U could not he emptied hy external pressure He had hart 
no drslnage or eruptatlon of purulent or foul material Into his pharynx at 
any time 


Indirect laryngoscopy revealed marhed compromise of the glottis by 
an edematous mass which bulged Inward obocurlrtg the entire left cord 
and the anterior two-thirds of the right vocal cord Eoentgenogruma 
showed a 6 cm fluid air filled mass to the left of the thyroid cartilage. The 
mass pressed against the bypopharyrvx on vlewa takerv after a barium 
swallow 


An emergency tracheotomy was then performed to provide the patient 
with an adequate airway It was elected to aaplrul© the cyst in order to 
ascertain the character of its eontenU, but when pierced by a needle 
It loddeuly collapsed Purulent material was noted at the Up of the 
aspirating needle when It was withdrawn. The coUapae of the cyatic 
mass alleviated the patient s symplotna His tracheotomy was decannulMed 
and he returned home asymplomaUc except for mild residual hoarseness 
and pain. 


Three weeks later he was admitted to Presbyterian Hospital with a 
^arronce of bis prerloui symptoms. Dyspnea was marked and a second 
^oheotoiny was done on the third hospital day Indirect laryngoscopy 
demonstrated marked blockage of the glotUc opening ^ a mass 
Inward from the left ventricular band Its greatest eonveicltv 
beyond the median line of the glottis complete y obscuring 
ui* left cord and all but the posterior third of the right cord. 


posterior and lateral views of the cervical region showed a 
»f ♦>. ® lo " cm. In diameter located In the left side of the neck 

hyoid bone. The lesion contained air and showed a 
level. Films of the upper esophagus with barium admlnls- 
showed evidence of an extrinsic pressure defect in the 
eZftn^. failed to reveal any communication between the 

^ planography was done on thie case 

0® oxceUent means for vlstjallilng the 
*onn and relationship of an laryngocele. 

trsehMlomy the patient wae taken to 
enaotracheal aneetPeela an 8 cm, trana- 
The pUtTima and deep 

“nt '»5’ beneath the thinned 

rap mnadea poeterlor to the omohyoid and anterior to tho ater^ 
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'>«nver, Coforacio . 



. EIk 1 \-ra} Uxamlnatlon 7 cm ilinmctcr noft tiMUc ma^n «Ith iilr 
iluiu le\el left cei*\Icnl area abo\c Ie\el of \ocnl cord^ cauainj, niodtmtc 
posterior anti riftlit lateral pressure defect and detlatlon on hvpophnrynx. 
incidental tliidini-—DetenerntI'c narrow Ini, tth 5th and Cth ccnfcal Inter 
spaces with osteoarthrltlc llpplnc at these narrowfd Inti rstmees poalerlorly 


cleldotnastold muscle The pedicle of this cjst passed bj a narrow stalk 
through the th>roh}oId membrane and downward along the Inner aspect of 
the Ih'rold cartilage to enter the \entrlcle of the larjnt hi a three bj 
six mm opening The stalk was excised and the stump closed by a 
purse-string suture of chromic catgut reinforced by two Interrupted cal 
gut sutures The posterior wall of the cyst was tightly adherent to the 
pharynx by Inllammaton reaction 

In following a plane of dissection between the cyst wall and the phars'nx 
the evst was inadvertently opened, spilling 40 to CO cc of purulent niaterlal 
Into the operatlie field Simultaneously the pharsnx was nrcldentall) 




t. llacroMcoplo and mioroacoplc dMcrlptlon In taut 


closed with Interrnpted chromic catgut suturea 
^ approximated over the pharyngeal cloture for 

three cerrlcal epacea were then drained with 

JTiPted A '‘®, “d the neck doted In layers with Inter 

^ culture of the cyst contenta failed to show any growth 


uneventful with no evidence 
The patient received parenteral tetracy 
penicillin for six days following hit surgery Feedings were 
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administered bj means of a small pol)oth}lene lube for tbrer. a.,. . 1 , 
she'ftS diet in proire? 

reijf^d^r 'oT^e"rS‘ 

patient 


Hypothyroid. 

membrane 




Ncek of /arynyocete 
aJony inner hspett 
of thyroid earn 
lage to ventricle 
of larynx 


Constrictors of pharynx 


OBUQUe 



Le/l cord is eom- 
pleielu obscured by 
tn&flS^utgin.q into'' 
larynx 

VIEW ON MlRnOR 
LARYNGOSCOPY 



RELATIONSHIPS OP MASS 
TO NECK MUSCLES 


Flp 3 


Tlie pathological report, made by Dr Alexis Lubchenco follows 


‘Ufacroscoplo—this is a sac like structure presenting an opening 2 - cm 
in diameter and Is 4 to 5 cm long presenting an apparent perforation 
on the fundus The wall of this c\stlc structure averages 5 mm In thicK 
ness The lining is somewhat trabeculated including in some 
velvety mucosa tjpe structures The greater portion appears to m 
ulcerated 


‘Jllcroscopic—sections reveal a relatively thick aall of 
flbro^onnectlae tissue hcaaily Infiltrated \Mtb 
:cll8, including in some areas prominent microabscesses 
the cyst is largely denuded, howeaer there are patchy 
jlliated columnar epithelium can be demonstrated Cancerous cbani; 
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Fir 4 


D^de^artrated In any o( our sectlonB nor la Ihoro evidence of specific 
reaction In soma portions of the cyst skeletal 
*aQ*cle fibers can be demonstrated 

extensive subacute suppurative In 

'Ve feel that this case, under the classification described, 
^ iTiwed type laryngopyocele Secondary infection 
cyst produced granulation, damming back secretions in 
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the sac m a valve-like mannei at the point of exit from the 
ventucle This mechanism of foi-mation of pvocele has been 
desciibed by Freedman In some cases Avhen P 3 mcele develops, 
the patient, on coughing, may expectoiate pus, although this 
was not seen m our case Jackson and Jackson in then text 
state that tliey have seen only two cases of exieinal lanmgo- 
cele, but no cases of laiyngopyocelB 

Summary A case of laryngopyocele is reported and the 
peitment hteiature biiefly discus^d 
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VENTRILOQUISM—AN AREA FOR RESEARCH 


Frank Kodman, Jr., Ph.D , 
Lexington, Ky 


Ventnioquiam, a unique phonatory and articulatory phe¬ 
nomenon should be of particular Interest to specialists who 
concern themselves with the vocal and perceptive mechanisms 
It IS the purpose of this article to comment on some informa¬ 
tion pertaimng to this subject with the hope of stimulating 
definitive research. Experimentation in this area has been 
almost exclusively European 


Huizinga' claims that an early record concerning ventrilo¬ 
quism dates back to 2000 B C Luchslnger* mentions a Biblical 
reference to ventriloquism Tameaud* points out that ventnlo- 
•Wista often played the role of “comedians” or court jesters 
during the Middle Ages 


In the way of research, Huizinga* cites an investigation by a 
renchman, the Abbh de la Chapelle. This study, in 1772, was 
ong tte first senoua attempts to examine this phenomenon 
crKel* discusses briefly the ai-tlculatory and breathing move¬ 
ments occurring during ventriloquUm 


a mn Gutimann, 1894, cited by Huizinga*, published 

subi(vt'*^^u^ nfter systematically observing six ventriloquist 
The authors examined the physiological hypotheses 
by the subjects in the form of introspections. 

Panconcelll-Calzia* published the re- 
He mnrfo v ‘"''®?‘^8mtions using a professional ventriloquist 
vowel* observations of the vocal mechanism phonating 

Erniih uslne. i-espirntory movements by kymo- 

the Gurtel pneumograph 

’’ubllcij'* j™* In The Lan nKoioonn office and accfptad 
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ORIGIN OF PHONATION 

One of the eailiest hypotheses concerning the mannei of 
vocal pioduction was that the ventiiloquist spoke on inhala¬ 
tion Anothei theoiy was that the ventiiloquist’s voice came 
fiom the stomach Among the later studios there is iinanimitj 
of agieement that the phonation is larjmgeal m origin 


THE BREATHING MECHANISM 

Huizinga offeis a tentative explanation for the miscon¬ 
ceptions centeied around the oiigin of phonation He points 
to the obseivation that the ventriloquist uses a poverful in- 
spiiation of air with the diaphiagm depiessed and in a low 
"fixed” position The abdomen is distended forcibly during 
the entile phonatory peiiod The thorax is also expanded and 
sinks only slightly dining phonation Between extended 
phonations the thoiax is le-expanded to allow new intakes of 
an 

The venti iloquist is supposed to speak almost continualh 
fiom one maximum inspiiatoiy position of the thoiax X-iav 
examination showed that the air came fiom the tiachea and 
not fiom the stomach oi esophagus, as in esophageal speech 
Luchsingei and Tarneaud are m agieement that following 
the large inspiiatoiy effoit, the an is expelled in a par- 
ticulaily “slow” mannei 

This view is explained by Panconcelli-Calzia, Merkel and 
Luchsingei, who theoiize that following the maximum in 
spiiatoiy effoit, a steady contiaction of the muscles of the 
thoiax and abdomen is maintained This stend\ contraction 
IS supposed to permit greater force on the vocal folds 

Theie is a deci eased amplitude in the excursions of the 
thoiax and abdomen duiing \entiiloquistic phonation, as 
showTi by pneumogiaphic lecoi dings A slight swelling in the 
ciicumference of the neck is also noted The sub-glottal air is 
compi’essed by a constriction pioduced by the strong con¬ 
ti action of the enhance to the larjmx Tlie information on 
these points is rather yague and incomplete 
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VAKIATION IN THE VOCAL MECHANISM 

Several functional variations in the breathing mechanism 
have already been cited The authors agree generally that 
there is a constriction of the air passage in the laryngeal, 
pharyngeal or buccal regions This constriction is mentioned 
as somewhat analogous to that in deglutition or in vomiting 

The lip movements are greatly diminished and a small, 
fairly constant mouth opening is maintained The position of 
the lower mandible is held fairly rigid The ventriloquist often 
spealcs out of the comer of his mouth The tongue is said to 
occupy a middle position and is displaced laterally only slight¬ 
ly lie naao-pharyngeal opening is found mostly enlarged 
The tongue pulls backward and exerts pressure on the hyoid 

The pharyngeal cavity is constricted and its volume di- 
mimshed Tlie posterior position of the tongue plus the up¬ 
ward movement of the larynx further reduces the volume of 
the pharyngeal cavitv 

The epiglottis inclines over the ostium laryngis The ary- 
epigiottio folds are contracted The larynx rises toivard the 
base of the tongue with some posterior movement. The 
greater comu of the hyoid approaches the posterior pharyngeal 
wall The cartilaginous glottis exhibits a strong closure. 

The organs of phonation give the impression of consider¬ 
able muscular tension The bucco pharynx, according to 
Tameaud, is used as a "fixed” resonator with a small orifice 
Its volume is Influenced by the position of the larynx verti¬ 
cally In a Helmholtz-type resonator it is known that aperture 
sire and volume are causally related and affect its resonant 
f^uenej Mouth opening may thus be compensated for by 
derations m the volume of the resonating cavities. Undoubt 
™'y, this IS an oversimplification of oven one of the dynamics 
in ventriloquist resonation 

articulation and phonation 

Luchsingcr and Huizinga found that the ventriloquist’s 
higher in pitch (fundamental frequency in cpsl 
Hian the normal voice The latter determined the pitch range 



1068 


KODMAN VENTRILOQUISM 


of his subject and found it to comprise about an octave The 
details of this pioceduie were not entuely clear 

Taineaud states that a large percentage of the consonants 
aie formed between the back of the tongue and the palate 
Huizinga found a systematic substitute for the labial sounds 
Tlie “m” is replaced by “n”, “p” by “th” and “b” b\ "d” 
Diplomat might theiefoie be pionounccd as dithlomt These 
substitutions are supposed to escape the listener who is con* 
centiating on the “tiicks” of the ventiiloquist Flateau and 
Gutzniann desciibed one of then subjects as being able to 
pioduce the labial sounds by applying his bps against his 
uppei teeth 

Sii Paget® desenbes tlie articulation of “p", “b”, "m”, "i" 
and “v” duiing ventiiloquism The lips aie immovable and 
slightly apait The teeth are separated so that the tip of the 
tongue can be inserted between tliem so as to close the space 

The peifoimei pioduces the bilabial sounds bv protiuding 
01 withdi awing lus tongue tip between and behind the inner 
surfaces of the lips The "f' and "v” aie produced bv a 
partial closuie of the space between tlie bps The tongue is 
pressed against the inside of the lowei hp just clear of the 
upper hp 

In geneial, the vowels are consideied to be phonated 
distinctly although not phonetically puie Huizinga made a 
compaiative physiological study of the vowels phonated 
noimally and then in ventriloquist’s voice He corapaied the 
vocal stiuctuies by means of lateral X-raj' photographs Tlic 
diffeiences attiibuted to ventriloquism centeied laigeh 
aiound the i educed phaijmgeal area 

VOICE QUALm' 

Numerous adjectives have been used to describe the qualiti 
of the ventriloquist's voice These labels have little or no 
validity Due to the extreme muscular tension of the vocal 
oigans, the voice has been labeled by Tanieaud as an exco':- 
sively strong piessed voice” 

Due to the i educed volumes of the an passages the q^iiabU 
has been desciibed as “compicssed” '‘dampened” and wcl 




1070 


KODMAN VENTRILOQUISM 


evidence is vague and incomplete The application of modem 
leseaich tools should be applied to point up the quantitative 
diffeiences in voice and articulation between nonnal phona- 
tion and ventriloquism 
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GENERAL TONSILLECTOMY SUGGESTIONS FOR 
management and PERITONSILLAR INJECTIONS 


Paul M Moore, M D 

Moore reviewed the labject of toaeUIecbmir under seneral aneetieela, 
idfins emphatle on the raloe or Injecting the perltonBlUor area wUh a 
containing adrenalin, 6 minim* to the onnce, irhlch not 
M dla»^Alon but also marlcpdly reduce* the bleeding 

^ preoperatWe manaceinent of tbe child with the object 

In paychlc #chock. Up to the age of 14 atropine la adml^tered 

frtp older IndlTiduai* are ^ren a barbiturate. Bfocalne 

s poatoperatlTe pain ha* proren bazardon* and ha* 
found that the preoperatlte use of Cortisone or 
t»i. value In the ‘thymlcolymphatlc” type of child. Also 

administration of hydrocortisone has been shown to bo 
u hypotension of surgical shock. The oneraUon 

toiSoe'^Sdl^ position ualng the Davt* gag with attached 

DISCUSSION 

OALLOwiT cited itntl.Uce from the BTOnjton Hospital 
ThliSfrii tonilUoctomloo from lOOO In 1916 to 400 In 1968 

reUtlm.^ re^iVBluaUon of the IndlcaUons. Eegerdlng the 

raeni^%°'^0 Incidence of polio he feels that dMplta 
Iho tormS tending mosUy to show a predlsposlUon on the part of 

“nnaUb'e “‘*7^.,,”' * '>«rTler being removed Is not 

IwMulion I. theories of the pathogenMls of polio Xray 

‘f *nln favor It properly administered by 

«<=nnt I»Mr showli^lSrincr 

cteremla following tonsillectomy Is very Impressive partlcu- 
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Bppk ® ‘"Cidence In cases done b^ the Sluder or 

operatTon^ ^ being proportional to the lime consumed In the 

su?ger?^^hich he’’attrihnt'°'I®’'?n during and niter 

fnlf “ be attributes to the routine use of -iitamins K and C be- 

nhffi operation, also he belle\es good resulK 

t^he operation" ^ ““ adrenosan 5 mg IM Immedlntclj niter 

‘=“??bifbted on an editorial In the Journal A AU 
Hmo b tonsillectomy performed at any pre\IoU 3 period of 

subject more susceptible to polio Tills scorns to over 
simple fact that surgical repair or normal healing, far from re- 
movlng a normal barrier to infection, offers a natural obstacle Ilepard 
mg the use of the vitamins he is convinced that thej are of great \alue 
Certainly children receltlng aspirin ulil show a ion prothrombin As 
for adrenosan, his experience with it In a few cases of nasal hemorrhage 
has not been comincing He has not tried it in the tonsil cases 

CARCINOMA OF MAXILLARY SINUS IN YOUTH 
Bernard J McMahon, M D 


Because It Is very unusual to encounter a carcinoma of the antrum at 
the age of 20, Dr Me Mahon presented such a case with a dlscu« 
Sion of the therapy The first 8 \mptom 8 were numbness of the check fol 
lowed by swelling and some displacement of the bulb Vrajs indicated 
pathology in the antrum and ethmolds and tlio sinus vas opened on Ihe 
assumption that a suppurative process was present nitli Imohemcnt of 
tile orbit, howe>er, the histologic examination of tissue removed shotted 
a carcinoma which appeared to be of the radiosensitive typo Surgery 
■ttns not advised because of the extent of tlie growth and the patient ttis 
given irradiation tlierap> There was considerable improvement locally 
but metastases, first in the neck and then more ttldcspread proved (o be 
hejond the hope of a cure by any means and the patient succtimlied In a 
verv short time Dr McMahon cited Prof Ohngren to the effect that 
the general Impression that metastases occur later Is erroneous The 
rich network of Ivmphntics in the mucosa of the antrum eommimlcate 
freelv with the larger trunks in the neck leading to the glands 


DISCDSSION 

Dn Amiiifvv ErrsxoN has noted changes In the classlftcation of tumors 
based on studies of histogenesis since World Uar II The slides shottn 
by Dr McMahon are most likely squamous cell tv pc- The ana'in tie 
cells take on peculiar behaviors often undergoing mciaplnsln This ac 
counts for differences of opinion ns to nomenclnture '^''Pvndliig on vin 
sees the slide and what portion of it Impresses them .■^PPbrentl' mem 
malignancies are being observed In soungcr Individuals t''"" J, 

Recentlv a case In a child aged o orlglnalh diacnosed n,” 
of the sphenoid or ethmoid was later pronounced i nc'irom-iomj vrn n 
studied bv several pathologists Despite radiation thera >t the cliim 
developed metastases and dkai Two other casts of 4 - 

seen by Dr Dggston one In a bov of 12 and the 

iniether this is a new tv pc of tumor or a eeclasslfication of an on^ 
is not certain vet the fact remains that tlicv are anaplasilt and ’■ P 
malign int Another problem that is perplexing Is tlu increas M imW n 
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ot KwaUtd wpIUary utanslUB. Thrae were thought to bo akin to recur 
ring pipmomata ot the larrm often attetbuled to ^ [S 

«M* alter a long time a recurrence will appear with every Indication 
ot malignancy 


Da. Frepciick T Hill alao baa recognUed Increailng- frequenej of 
mallrnancy In the young- He has been Impressed by the symptom ot 
nombnesB of the face which Is highly elgnlflcant In early diagnosis He 
Iminlrod ■xhethtr Dr McMahon had found Nray evidence of Involve- 
ment of the canine convexity or orbital plate Frequently stereoscopic 
TlewB will bring out early changes 


Da l«ot a Bctiall agreed that the symptoms of numbness of the 
cheei It a very Important one Other symptoms which have impressed 
themselves are unilateral nasal obatmctlon recurring hemorrhage 
exophthalmos pain In the teeth and Impaired vision An analysis of 
111 cases by the speaker revealed the majority to be carcinomas yet 
only two were In children although rhabdomyosarcomas and other types 
of sarcoms, were also found Dr Schall recalled several other cases itv 
which the symptoms mentioned above were helpful In the diagnosis and 
supported by gtx>d \-ray pictures The essence of the thing Is that one 
should always be cancer eonscloua and study these cases carefully In their 
early stages. 


thu 0 E MukqzIUcCosmiok (Porto Rico) reported a case In a child 
of four with psin and swelling of the cheek where the Xrays showed 
merely a ballooning ot the walls of the sinus Snrglcal exposure revealed 
fi highly tntllgnant mass which had eroded the bony walls even Into the 
pterygo-maxlUary fossa. 

Ds. PtescE TncoBALD reported a case In a 48-year-old enlisted man 
Whose early symptom was nasal obstruction It was treated as a sinusitis 
for some time before a mass appeared tn the nose which on biopsy revealed 
an anaplastic malignancy Xrays showed extensive Involvement of the 
ilnnses which was confirmed by surgery Apparently It was too wide¬ 
spread to be completely removed and the outcome was Inevitable 

Da IIoMahov In closing staled that the Xrays were carefully studied 
|h his cases, and the contour of the canine fossa and orbital plate appeared 
oachanged- 


The symptoms mentioned by Dr Bcball are all very important and 
ue agreed that numbness ot the cheek Is particularly significant. 


♦ 


FUNCTIONAL DISTURBANCES OF THE UPPER 
SWALLOWING MECHANISM 


John R Lindsat, M D 

of the •waDowInc mechenlim may be divided 
affecting musculature innervation and psytdiJc 
named are such condUions as myasthenia 
such , xcleroderma, dcrmatomyoslUs and systemic conditions 

** thyrotoxlcoete and senility These may be demon 
remain in the vaUiculae 
the Bxallowlnr Innctlon 
,»Ti>aronie, Intracranial 
•ueamg the nervea and leelona pretsln* on the hnlb The 
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® s°“’e cases or may lose some 

others Examination during the Vnlsahn imupnvjM- 
often determine the efficlencj of this muscle DislurbsncM oTSc 
nia^fold ori^n and are coramonlj found In some tms ol 
1 , disease must be excluded b) careful cxamlna 

tion before such cases are turned o\er to the ps\chiatris( 


DISCUSSION 

Dn. ClatiDe C Conr noted the reference to age os a factor He be¬ 
lieves that defleienej" In vitamin B2 is frequentlj obser\ed In the aged 
It has a bearing on the motility of the esophageal musculature through 
US action on the Innervation This has been noted also In connection with 
musculature tveakness in tuberculosis He inquired whether Dr Idndsa' 
had seen any evidence of t itamln B2 deticlenc^ 

Da, IVvLTEa B Hoovek has seen eases of bilateral recurrent nerre 
paraljsls but has failed to obserte involvement of the cricopharyngeus 
which he believes is not innervated bv the recurrent ner\o, also he has 
observed cases of Xth nerve paralysis In which the pharynx and the 
■vocal cord on one or both sides were parab-zed, and in which the crlco- 
pharjngeus was markedly weakened or relaxed He would like Dr 
Lindsay’s Ideas on the Innervation of the crlcophnrvngeus from (he 
pharvngeal plexus and whether a lesion of the upper portion of the 
nerve near the jugular foramen or Intracranially would involve this 
muscle He suggests that In cases where Xrays fall to demonstrate 
relaxation of the cricopharyngeus one might well csophagoscope the 
patient to rule out a possible fibrosis or web formation as the nusc of 
the dysphagia 

Dn Edwix N BnoTLt-s recalled three cases of more or less jnechnnlcal 
difficulties In swallowing In the region of the cricopharyngeus One ease 
which had been diagnosed as globus hvsterlcus was due to o web forma 
tlon and the other two revealed definite fibrosis which rendered passage 
of the scope very difficult even under general anesthesia 

Dn. S C 'ViissAE reported having seen a number of cases of polio- 
myelitis with marked difficuUv in swallowing ossocloted with a oangc 
In the voice jet the larj’ngeal function -was good and the palate mn«clcs 
seemed to act normallv He wondered whether this alteration of the 
voice was not due to inadequate control of the air column bv the 
pharyngeal sphincter 


Dn Lixnsvi replied to Dr Codv s question bj stating that Ihe 
In which Xravs were shown did not have a vffamfn deficiency The 
patient had to be tube-fed because of pain due to ulceration tn the mo'it'i 
and pharvnx He probably had a vitamin deficiency which was rapidly 
overcome bv the feeding, vet the dltflcultj persisted although to a lesser 
degree He emphasized the fact that hi<v presentation was concemM 
mainly with the so-called functional cases rather than the organic. As 
for the nerve supply of the cricopharyngeus the matter Is not clcir 
Negus has admitted that he doesn't know In some cases It 
determine how the crlcopliarvngeus Is affected In cases of 
parahsls of the larynx and pharynx When the '’“rlum spll s over m(o 
the larjnx one cannot be certain whether it Is due to diminished senss 
tlon or Inability of the upper laryngeal mechanism to oKrnic efnclentiy 
Usuallj In the bulbar polio cases the latter explanation Is the mnr 
plausible 

Some of the organic causes were menUouM in 
thev have to be ruled out before one can consider a dlaposls of fan 
tlonal disturbance These can usuallv be demonstrated in good \ra 
films 
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About tbe TolM chon*™ In pollomyalltl* Dr .vp 

opinion howerer In the caie of eelerodenna which lis I“Uent 

did ihow a weakneM of the laryngeal muaonlature ^'eh was hllateral 
mulling In Inability to close the glottU ottecllvely There was a definite 
air loss on tallOng and the patient wna unable to hiccough or langh for 
the eiLinp reason 


♦ 

THE GLOBUS SYNDROME AS RELATED TO 
DEMONSTRABLE PATHOLOGY OF THE 
CERVICAL SPINE 

Lewie D Mobmson, MD 


Case* of globus In the absence of deraouBtrable pathology In lha throat 
should not be dismissed as purely neorogenlo and turned orer to the 
psychiatrist The psychiatric approach Is too frequently abused A care¬ 
ful history irill often determine the mental equipment and attitude of the 
patient Morrison has found that osteoarthritis Is often overlooked In the 
Xmy ezamloatlon and frequently Is the real cause of the disorder The 
Xrty findings are described by the author with appropriate Uluslnitlons 
At times such symptomi as a era^g sound In the neck on turning the 
bead Ughtneas of neck muscles and shooting pains may be elicited Hajv 
basard physical therapy may do harm, but heat and light massage are 
tlwiyi h^pfuL Xray therapy In small doses otct a period of several 
weeks baa pToven bOTeflolal also ACTH Cortisone gold therapy and 
ritamlna. in some case* esophagoscopy affords relief and in a few In 
stances surgery -wtU have to be resort^ to 


DISCU8BION 


Dt 0. L JacKoov mentioned having recently hod a patient rrith a 
conmtion closely resembling the last case cited bv Dr Morrison, He Is 
^vlnced that vre need to exercise greater care In tbe examination of 
Arty films because all too frequently these alterattona In the cervic^ 
•pine ore overlooked 


^ CizfiF stated that all too frequently we ore likely to 
a lamp In tbe throat to some functional disorder which can be 
fifiK- patient. On the other hand a patient may have a lot 

^ cervical spine and not have a lump In the neck. Cor 
patient with a complaint of a lump should have the benefit 
cervical spine with the help of a competent 
Olerf showed a slide which indicated changes In two 
Bijvi* undoubtedly were responsible for the trouble however 

Indication for any serious intervention and since the 
cm A® understand tbe situation, she was content to carry 

as there was no tendency for the procoee to become 


e»s»m about the InHuence of poeture In 
onhiSSiie thinking of high heel ahoe* and open toes which 

tore, u '“‘’'I'“»B recoffllied aa contrlbntlne to aplnal enrra 

hoora at 7 eieontlve sittine over a deak tor 

>* the poJtn™ aubject to this condition. Another potelble canae 

•oWrTi^^re^en? h'ff “t,'" “f » 

wean at ono of a heavy felt, which tbe patient 

“ra at home eapKlaliy when watching televlelon which lncide^“y 
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he thinks Is bad business Isn't it likely that the dUficuU> In swallowlnE 
may be due not only to myositis or tlbrosltls but also to changes in the 

D011€ ' 


Dr Tnost \s C Gallowa\ recalled an article In the French literature 
several years ago In which the thesis was developed that these cases are 
associated with a periarthritis a process extending to the mucosa ami 
invoking the nerves In the upper portion ol Auerbach’s plexus He 
inquired what Dr Morrison thought the pathology or pathogenesis of the 
Upping Is the process limited to the articular end of the hone facets or 
a process originating in the soft tissues nhlch may ln\ol\e some of the 
sympathetic and \aguB fibers’ 

Dn Airmnn W Proftz requested Dr Morrison to elaborate his conclu 
slons as to what the lump reallj Is ^^hethe^ an edema a paresthesia 
a mjositls or a muscle spasm At times the sensation of a lump Is absent 
entirely and might be termed functional, yet It is not an Imaglnarj thing 
If one could really know the essence of the disturbance In the various 
structures mentioned that brings about the sensation of a lump, It would 
be easier to direct the patient and afford him relief 

Dn. Frfdfjuck T Hiii, ventured to add one more possible cause of this 
sjndrome, namely, ossification of the stylohyoid membrane 


Dr Morrison closed the discussion by answering the nuestlons directed 
to him Posture certainly is an Important factor and the collar Is a use¬ 
ful adjunct in therapy The Important thing, however, Is to alert the 
orthopedic men and the neurosurgeon to this condition, so they may (aKo 
these cases off our hands Posture such as the typist and the Jeweller 
assume for long periods should be recognized as factors It should be 
noted that when fixation has lasted for a long time the pain may sub¬ 
side, which Is why these cases grow worse as Is the case with oslem 
arthritis As for terminology, he objects to the term "globus bvstertcus’' 
and prefers telling the patients that they have a crlcopharyngous muscle 
syndrome complex Replying to Dr Proetz, Dr Morrison believes the 
symptom Is due to a spasm of the crlcopharyngeus muscle which docs not 
have to be continually present Swallowing something will often relieve 
the condition, which is why nothing shows up in fluoroscopy tlann 
foods are better than cold for relaxation The article which Dr Galloway 
referred to Is fascinating rending however he believes the author baa 
gone off the deep end a bit In Interpreting the pathology He vras more 
Impressed by an English article In which the author asked pathologists 
doing necropsies to Investigate the tissues In this area since grossly 
very little evidence of the true pathology has been available Tlie que^ 
tlon is whether the pathology Is in the bone Itself the ligaments or me 
adjacent spaces Into which calcium deposits may be Infd down hc 
has requested surgeons doing a disk operation or a fusion of the spmc 
to obtain enough tissue for histologic study This, pins good pre- ana 
postoperative Xray studies might go far In supplying the answers 


THE CLINICAL SIGNIFICANCE OF A 
MOTOR PATTERN IN NUCLEUS AMBIGUUS 

A. C Furstenberg, M D 


Experiments on monkeys by tyro different Procodures have 
siderable Information on the distribution of the cells In the nnemu 
ambiguus controlling the action of the various muscles 
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This kDowledee may prove ol sreat value In onalyxlne 

minlfCTtaUoM ot larynEeal dysfuncl^ton which at times 

or less baffling. The fact that the cells of origin for the 

abductor and adductor mnsdes have been Identlfled 

phenomena as the loss of function of the true cords while the false rards 

maintain the function of cloalng and opening It la, ther^ore more than 

likely that Isolated lealons centrally located are capable of proaucmg 

blrarre eomblnaUons of laryngeal dystnncUon where the actirlty or 

limited groups Is affected. It may be assumed that since the pattern ol 

localisation has been demonstrated In the monkey U la logical to deduce 

that the motor pattern In the human being Is more highly developed 


DISCD88ION 

Da. Lewis F Mobhibov could not agree with the statement that a single 
muscle or portion of a muscle is Incapable of being Injured or affected 
by surgery The fact that the recurrent laryngeal nerve divides In the 
ertralaryngeol ipacee Into as many os six branches makes It possible 
for only one branch to be damaged, thus affecting only the muscle 
which It supplies. 

Da, jAUtfl M Roan commented on the accuracy and brevity of the 
presentation and suggested another field for investigation, namely the 
Innerratlon of the crlcopharyngeue muscle 

Da FiTBsTETffKEO agTCCd in reply to Dr Morrison that It Is p<jaslble to 
affect a single mnscle through one of the eitralaryngeal fibers of the 
nerre however the complicated pattern of the nucleus ambiguna and the 
manifold fibers arising from iti oells present a most complicated arrange' 
ment which accounts for the complex action of the various muscles which 
they Innerrata Certainly tie presentations of Drs. Lindsay and Morrison 
dealing with disturbed function point to the complex Innervation referred 


which demonstrated degeneration of cells of origin of motor 
flbe^ of the recurrent laryngeal nerve was examined by experts at 
* Company who have been dealing with the effecls of 
me Tiruses of twlIomyelltlA and who confirmed without reservation the 
'^t^nosls of the type of degeneration one sees In the brain stem after 
section Of the fibers. 

The qu^lon of the nerve supply of the crlcopbaryngens will sooner 
_ , j h® definitely settled Another Item for further Investigation 
difficulty of obtaining regeneration of the recurrent 
uejwe after end-to^nd anastomosis or nerre graft. It Is likely 
complicated pattern of the nucleus The 
all he able to follow the nerves In the process of regeneration 

ail toe way to thetr home base In the nncleus. 


BLASTOMYCOSIS OF THE LARYNX. 

WiLLUM C THORNELL, M D 

report, an unnaunl csm ot blastomycoala ot the larynx 
f'rtt blopay wa, InconclualTO tuberculoaU 
tiUlM tn ‘ stroptomycln ana aihydroitroptomycln 

•M proKToilTaly U.Ickenrf 

M Wopay preceding electrocoagnlatlon 

•Phmld’^ bjrfll, contalnlns aoma giant cella 

a croia bodlea wltli retractile walla which were IdentUled aa 
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blMtomyces Some impro\ement followed the Ingestion of Iodides but 
more mn therapy, the obstruction became 

performed on one side and then 
‘‘f^ordlng considerable relief With the resumption of 
Iodide therapy the condition was brought to a standstill Dr Thnmell 
suggests that the aromatic dlamfdlnes be employed In these cases on the 
basis of some good reports following their use in blastom%cosis in other 
areas The case which he reported emphasizes the Importance of bearing 
in mind the possibility of blastomjcosls In any case of a granuloma of the 
larynx once the more common lesions such as tuberculosis and carcinoma 
are excluded 


DISCUSSION 

Da Howaud W D McGvrt showed slides of a case which was about 
to have a laryngectomy on tlie mistaken diagnosis of carcinoma When 
viewed under low power 9 ft dfd strongly suggest carcinoma, however, 
the high power was able to show the marked hyperplasia Tlie condition 
cleared up entlrelj within a few weeks under stllbamidine 150 mg 

Dn James M Roan, commenting on the difficulty In diagnosing lesions 
of this sort recalled the case of a woman of 40, who presented a Email 
lump on the side of the neck which became red and tender It was opened 
and drained and the material sent to the ]abonitor> Tuberculosis, histo¬ 
plasmosis and blastomycosis were ruled out The pathologist suggested 
cat scratch fever, and comparison with a report on this entitv In the ^cw 
England Medical Journal proved It It Is called nonspecific regional 
Ivmph adenitis, and in this case was cured by potassium iodide 

Dr Lewis F JIorrisox inquired whether the organism shown In the 
cells In the slide presented were still present at the time of the ary 
tenoldectomj 

Dr T^OR^EI.I, replied that the organisms were found In the tissue at 
the time of the arytenoldectomy, even though the patient had had several 
courses of Iodide therapy It was difficult to keep the patient on the 
medication, but after complications developed he became more tractable 
and Is reporting back frequently for observation 

LARYNGEAL PAPILLOMATA SURGICAL TECHNIQUE 
FOR REMOVAL OF RECURRING AND 
OBSTRUCTIVE GROWTHS 


DeGraaf Woodman, M D 


Dr WoonsiAx described a case of recurring lar^gcal Pf 
an adult which was cured by a UoTotomy and res^tlon 
ing mucosa of the larvnv which Involved both cords and (“ mv 

An acrylic mold was placed In the lar^x attached to the 
tube and left in situ for eight weeks ‘^wrm "moved the ope^^^^^ 

area was seen to be completely healed and covered w h nom 
ing mucous membrane One cord was Immobile, and the 
adductor function The voice was a bard whisper adequate for the tcl(- 
phone airway was sufficient, and function of the upper part of the g 
was active. 


Since the operation two growths have been removed from the trachea 
but the larvTii has remained free 
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The patient Beemca to have a dlathesla for mucoenl lithology She 
had onflersone treatment lor Intramucoaal cartlnoma oi the cervix ana 
also wai (oticd to have papllloiuftta In tho bladder 


DIBCUSBION 

Di, Eowit N Bbotijm stated that generally speaking thyrotomy is not 
Indicated in these cases In children because ot recurrences despite the 
•argery however If one is dealing vrtlh the adeno type of papilloma, one 
tniy be SQCcetsful because this type shows less tendency to recur In Dr 
Woodmans case where the growths were present tn the trachea, it 
seems donbtful whether the results would be final He certainly hopea 
Dr Woodman would get away with H It Is true that through the 
laryngoscope one Is unable to do a iubmucous resection of the growths 
which Is the secret of complete removal therefore the operation described 
by Dr Woodnmn may have much more to offer 

De. Lewis P Ucaaisov asked whether terramycln or aeromycln had 
been uied pre- or postoperatlvely They have In certain Instances proved 
effective 


Dt UmiriocK 8 EQOtx mentioned the case of a cheer leader who bad 
oe#n operated on a number of times In various clinics and flnallv de¬ 
veloped a malignancy which necessitated a laryngectomy It proves that 
these cases should not be taken lightly 


Da. Fuj) 2L Hatcss would not advise this procedure In children, but 
did think that In adults where the condition Is more amenable they 
i^lht benefit by IL Reference has been made to possible malignant 
cnangei A patient on whom he had operated at the age of 12 or IS 
hM growths In the trachea which were pronounced malignant yet the 
cuntcal course did not substantiate the diagnosis since the patient kept 
^vlng recurrences up to the age of 22 or 83 when last seen A review 
^ jhe earlier slides still classified them as malignancy however the 
Pwcnt Is practically cured except for an occasional limited growth The 
“borons operations led to a stenosis which Dr Havens plans to cor 
with a sldn graft In this ease a thyrotomy proved the InadeQuacy 
I removal under endoscopy because of the Inacceaslblllty of nodules 
oeeply situaled In the ventricles. 


WooouATT wucluded by stating that he had been hesitant about the 
^™^ore aftsT hearing of failures elsewhere however the experience 
ff. ^ Implantation at the site of the surgical trauma Impelled him 

j radical procedure in this case Thus far the result has 

knflhi^M i already U months since the operation. She did have 
■nitbioUes at various time* without result 

recalled a discussion in wlilch It was stated that 
be«n STowths followed by the application ot podophyUln had 

successful In preventing recurrence. 



DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

PROGRAM 1955 - 1956 

Tuesday, December 6, 1955 

3 00 P M —Program 

Streak Retinoscopy 

Mr Jack C Copeland, Chicago, Illinois 
Parkland Hospital—DoctoPs Lounge 

6 30 P M —Dinner, Parkland Hospital Dining Room 

7 30 P M —Diagnosis in Rhinoplasty 

Dr Ralph H Riggs, Shievepoi*t, Louisiana 

8 00 PM—Streak Retinoscopy Continued 


STANFORD UNIVERSITY SCHOOL OF MEDICINE 
POSTGRADUATE COURSE 

A Postgraduate Conference m Otorhmolaryngologj' mil be 
presented by the Division of Otorhinolaiyngologj', Stanford 
University School of Medicine, March 26-30,1956 This Con¬ 
ference 'Will offer a compiehensive survey of the current field 
of Ear, Nose and Throat Presentations mil be didactic, by 
individuals and panel-groups Some of the subjects vil! bo 
basic science renews, such as anatomy (using threenlimen- 
sional projection) and pathology, audiology including psycho¬ 
galvanic skin response, ear surgery, including stapes mobiliza¬ 
tion , nose and sinus problems, including rhmoplastv, pituitary 
surgery, allergy and steroid therapy, throat diseases includ¬ 
ing suspension laryngoscopy, laryngoplasty (eg use of tan¬ 
talum plate), and laryngectomy ivith neck dissection, speech 
problems, bronchoscopy and esophagoscopy, etc. 

Registration is limited to 30 Doctors of Medicine in E N T 
01 EE NT, and the fee is $100 00 Application may be 
made to Office of the Dean, Stanford School of Medicine, 
2398 Sacramento Street, San Francisco 15, California 
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NATIONAL SOCIETY MEETINGS 

Schedule of MeetSnge for 1956 

American Laryngological, Rhinological, and Otological Society 
Inc, 

Eastern Section, to be held at the Statler Hotel, Boston, Mass , 
January 18 

Middle Section, to be held at the Netherlands Plaza, Cincin¬ 
nati, Ohio, January 16 

Western Section, to be held at the County Medical Society 
Bldg San Francisco, Calif, January 21 

Southern Section to be held at the Shamrock, Houston, Texas, 
January 27-28 


♦ 

Amencan Board of Otolaryngology, to be held at the Sheraton 
Mt Royal, Montreal, Canada, May 6-11 

Amencan Otological Society, Inc, to be held at the Seigniory 
Club Montreal Canada, May 11-12 

American Laryngological Association to be held at the Seig¬ 
niory Club, Montreal, Canada May 18-14 

Amencan Broncho-Esophagologlcal Association, to be held at 
the Sheraton Mt Royal Montreal, Canada, May 16 16, 
(afternoons) 

The Amencan Laryngological, Rhinological and Otological 
Society, Inc,, will hold its Annual Meeting at the Shera¬ 
ton Mt. Royal, Montreal Canada, May 15 16-17 (mom 
tugs only) 

Please make early plans to attend the 1966 Spnng Meetings 
m Canada Both the Seigniory Club and Montreal present 
most attractive features for you and your family More in- 
ormation about the places ivill be given later 

Reservations at the Sheraton-Mt Royal Hotel should be 
aue ^rly by addressing the Reservation Supervisor, 1466 
Peel Street Montreal, P Q , Canada 
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COURSE IN RECONSTRUCTIVE SURGERY OF THE 
NASAL SEPTUM AND EXTERNAL PYRAMID 

Under the joint sponsorship of the Depaitments of Oto- 
LaiTmgology of the LSU School of Medicine and Tulane 
School of Medicine a comse in Reconstructive Surgei'j of the 
Nasal Septum and External Pyramid will be piesented in Neu 
Orleans Maich 10-17 (inclusive), 1956 

The course will be given with the coopeiation of the Ameii- 
can Rhmologic Society and under the direction of Dr Maunce 
H Cottle 

The assisting guest faculty ivill include the following Drs 
Waltei J Aageson, Fred W Beck, Max Bomstein, James 
Chessen, Geoige G Fischer, Irwin E Gaynon, Har%'ey C 
Gundeison, Richard B Hadley, Robert Hansen, Kenneth H 
Hinderei, John A Kirschner, Walter E Loch, Roland M 
Loring, Joseph Ogura, Charles J Puerillo, Ivan W Plulpott, 
Ralph H Riggs, Pinckney W Snelling, Carl B Sputh, Jr, and 
Russell I Williams 

Applicants must be diploraates of the American Board of 
Oto-Laiyngology Class limited Apply to Dr Clifford G 
Grulee, Jr, Director of Giaduate Medicine, School of Medicine, 
Tulane University, 1430 Tulane Avenue, New Orleans 12, 
Louisiana 



DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES 
(Swretirlei of the virloui societies are re<?uetted to keep this 
lnform«tjon up to date) 


A.MEmCA.N OTOLOQICAU SOCIETY 
PTMldent Dr Wm J McNally 1609 Sherbrooke St Weat Montreal 
25 Genadsu 

Vice-President Dr John JL Lindsay 960 E. 59th SU Chicago 37 BL 
Secretary Treatnrer Dr Lawrence R. Boles 90 S Ninth St, lilnneapoUB 
3 illniL 

ESdltor Librarian Dr Henry L. WllUantti Mayo CUnJc, Rochester Minn 
Meeting Seigniory Club Montreal, Canada May 1112 1956 

AMERICAN LARYNQOLOQICAL ASSOCIATION 
President Bernard J McMahon, 8230 Forsyth Birth Clayton 14 Mo 
Flnt Vlce-Preildent Robert L Qoodale 330 Dartmonth St, Boston 
Mass. 

Second Vice-President Pan! H. HoUnger 700 North Michigan Ave, 
Chicago 11 Ill. 

Secretary Harry P Schenok, 326 South I9th Bt, Philadelphia 3 Pa- 
Tmmrer Fred W Nixon, 1027 Rote Bnlldlng Clereland Ohio 
librarian. Historian and Editor Edwin N Broyles 1100 North Charles 
St, Baltimore, Md. 

Meeting Mount Royal Hotel. Montreal, Canada May 1956 

AMERICAN LARYNQOLOQICAL, RHINOLOQICAL AND OTOLOQICAL 
SOCIETY, INC 

j^ttldent Dr Dean M. Llerle, Iowa City Iowa. 

Prestdent Elect Dr Percy Ireland Toronto Canada. 

Secretary Dr C, Stewart Nash, 277 Alexander 8L, Rochester N T 
MeeUog Mount Royal Hotel, Montreal Canada, May 1966 


AMERICAN MEDICAL ASSOCIATION 
SECTION ON LARYNGOLOGY OTOLOGY AND RHINOLOQY 
JJJialr^ John R, Lindsay M.D Chicago RL 
^ee-Cnalnnan James W McLanrln M D, Baton Rouge La. 

^ereUry Hu^ A. Kuhn, M.D Hammond Ind. 

R^rMenUUve to Sclentltlo Exhibit Walter Heck ILD., San Francisco 
Calit ^ 

S^on Delegate Gordon Harkness M D Davenport Iowa. 

Auernate Delegate Dean tierle. MJ), Iowa City Iowa. 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 


Dr Algernon B. Reete 73 East 71st SL New York 21, N Y 
®^«”»tary Dr WllUam U Benedict Mayo Clinic Rochester 


AMERICAN BRONCHO-ESOPHAGOLOQICAL ASSOCIATION 

® CannlDK UB East 65th SL New York 31 N Y 
F Johnion Putney 1719 Hlttenhonae SUnare Phlladal 

''w^^(afteraoonj Roykl Hotel Montreal Canada, May 16-16 


jj AMERICAN BOARD OF OTOLARYNQOLOQY 

WIPE Palmer Houae Chicago ni, October 1966 
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AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY 


^ ^ Llerle, University Hospital Iona City, lown 
Secrets^ Treasurer r>r Michael H Barone, 468 Delaware Ave. Buffalo 

Meeting Palmer House, Chicago, HI, October, 1956 


AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 

President Dr Joseph Gilbert, 111 E eifet'St, New York, N Y 
Vice-President Dr Kenneth Hlnderer, 402 Medical Arts Bldg. Pitts 
burgh. Pa 

Secretary Dr Louis Joel Felt, 66 Park Ave, New York 16, N 1 
Treasurer Dr Annand L Caron, 36 Pleasant SL, Worchester, Moss 

PAN AMERICAN ASSOCIATION OF OTORHINOLARYNGOLOGY 
AND BRONCHO ESOPHAGOLOGY 

President Dr J M Tato Azcoenaga 235 Buenos Aires Argentina 
Executive Secretary Dr Chevalier L Jackson, 3401 N Broad SL, Phlla 
delphla 40, Pa , U S A. 

Meeting Fifth Pan American Congress of Oto-Rblno-Laryngology and 
Broncho-Esophagology 

Time and Place April 8-12, 1956, San Juan, Puerto Rico 
President Dr J H. Font, Medical Arts Bldg, San Juan, P It 


SIXTH INTERNATIONAL CONGRESS OF OTOLARYNGOLOGY 

President Dr Arthur W Proetz, Beaumont Bldg SL Louis, Mo 
General Secretary Dr Paul Hollnger, 700 No Michigan Ave, Chicago 

(11), ni 

Meeting Statler Hotel. Washington, D C, May 5 10, 1957 


THE PHILADELPHIA LARYNGOLOGICAL SOCIETY 


President Dr William J Hltschler 
Vice President Dr Chevalier L Jackson, 
Treasurer Dr John J O'Keefe 


Secretary Dr Joseph P Atkins 

Historian Dr Herman B Cohen , 

Executive Committee Dr Thomas F Furlong, Jr, Dr William A Lcn 
Dr Harry P Schenck, Dr Benjamin H. Shuster, ci-offlclo 


BALTIMORE NOSE AND THROAT SOCIETY 

Chairman Dr Walter E Loch, 1039 No CaUert St Bnltlmorc Vnryland 
Secretari Treasurer Dr Theodore A, Schwartz 


CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETW 

President Paul H Hollnger, 700 No ^***'^^? 3 HI 

Vice-President Dr Jack Allan Weiss. ^ No 

Secretary Treasurer Dr Stanton A. Friedberg 122 So MIchlga 
Chicago HI 

Meeting First Mondav of each Month, October tliroogh May 
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OTOSCLEROSIS STUDY GROUP 


Pretildent Dr Gordon D Hoople 1100 East C^eseo SL SmcuM N Y 
SscTtUry Dr Lawrence It Boles Me<L Arts mnneapolls 2 Minn 

MeoUng Palmer House Chicago Ill October ISoo 


CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr G C Otricli BeUeriUe UL 
Prwldent Elect Dr Flill R. McGrath Peoria, lU. 

Secretary Treasurer Dr AUred O SchuUi JaolcsonTllle BL 


MISSISSIPPI VALLEY MEDICAL SOCIETY 

President Dr Arthur S Bristow Prluceton, Mo 

Secretary Treasurer I>r Harold Swanberg Quincy III 

Aiiistant Secretary Treasurer Dr Jacob E. Reisch Springfield 111 

THE SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA. 

Chairman Dr J L. Levine. 

VlceCbalrman Dr Rasaell Pa^ 

Secretary Dr Jamea J McFajr^nd 
Treasurer Dr Edward ll O Brlem 

Meetings are held the eecond Tuesday of September November January 
March and May at d 30 PJJ 
rtace Army and Navy Club Washlncton. D C 

SOUTHERN MEDICAL ASSOCIATION 
SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY 
Chairman Dr Lyle IL Bellets 8107 Gaston Ave., Dallas 10 Texas 
Chairman-Elect Dr F A. Holden Medical Arts Building Baltimore 1 Md 
Vice-Chairman Dr Edward W Grlltey 217 Hermann ProtesBlonal Build¬ 
ing Houston 6 Texas. 

Secretary Dr G 8 FltiHngh 104 East Marhel BL CherlotlesvlUe Va, 
Meeting Hooston Texas November 14 to 17 1956 


THE VIRGINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
President Dr Howard L. Mitchell XiOxingtOD Va. 

Pr«ldent Elect Dr Benjamin Sheppard 501 Medical Arts BuBdlne 
Hicnmond 19 Va. 

Dr Edgar Chlldcey Jr Professional Building Richmond 
Maymrt V Smith 600 Prolestlonal Bnliaing, 
AJinn»l iiMUng May 16 June 1 1966 


WEST VIROmiA ACADEMY OF OPHTHALMOLDQY 
AND OTOLARYNQOLOQY 


W Ve. 

“oretatyTrmunrer Dr ET«4ortck C Real, Charlwlon, w Va. 


the LOUtSlANA-HISSISSIPPI OPHTHALMOLOQIOAL 
AND OTOUARYNQOLOaiCAL SOCIETY 
^ ^ Hughe, Umar Lite Bldg, Jackaon MUa 

Tecretarr Dr ^ ^Fg» 1013 Line Ara Bbrereport, La. 

^^ratary Dr Edley H Jonea 1301 Washington St VIclubnrg Mlta 
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NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY 

President Dr Cecil Swann, Asheville, N C 

Secretarj and Treasurer Dr Geo B Ferguson. Durham N Car 


SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Norman Eaddj, Sumter, S Car 
Vice-President Dr J H Gressette, Orangeburg S Car 
Secretary Treasurer Dr Roderick Macdonald, 333 East Main SL Rock 
Hill, S Car 

Meeting Jointly with the North Carolina Eje, Ear Nose and Throat 
SocleU George Vanderbilt Hotel Ashe-vllle N Car. Sept 171819 
1956 


FLORIDA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Chas C Grace. 145 King SL, SL AugusUne, Fla. 
President Elect Dr Jos W Taylor, 706 Franklin SL, Tampa, Fla 
Secretary Treasurer Dr Carl S McLemore, 1217 Kuhl Are Orlando, Fla. 


THE GREATER MIAMI EYE, EAR, NOSE AND THROAT SOCIETY 

Piesldent Dr Ralph Klrsoh, 1346 N Bayshore Drive, Miami, Fla- 
Vice-President Dr Garland Johnson, Blount Bldg, Fort Lauderdale Fla. 
Secretary Dr James H Mendel, Jr, 7241 Red Road, Miami, Fla. 

Meeting Quarterly, at Seven Seas RestauranL February, Maj, October, 
and December 


DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Edwin G Grafton 
Vice-President Dr L A FurchgotL 
Secretary Treasurer Dr Hal W Maw ell 


LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Robert A. Norene, M D 

Secretary Treasurer Leland R. House, M D 

Chairman of SecUon on Ophthalmology Wendell C Irvine, MD 

Secretary of Section on Ophthalmology Stephen J Popovich, M D 

Chairman of Section on Otolaryngology Herschel H Burston M D 

Secretary of Section on Otolaryngology Ross A Goodcell, M D 

Place Los Angeles County Medical Association Building, 1925 Wllsblre 
Boulevard, Los Angeles, California. 

Time 6 00 PM, first Monday of each month from September to June 
Inclusive—Otolaryngology Section 6 00 PM first Thursday of cneb 
month from September to June Inclusive—Ophthalmology Section 

1086 



PACIFIC COAST OTO OPHTHALMOLOQICAL SOCIETY 
President Lester T Jones MJ) m Medical Arts Bldg^ PorUand (B) 
S«ret»rrDr John P ToUn 341» 4ilh Ave Seatlle (SI Wnili 
Meeting April IB-IB 1956^ 

THE RESEARCH STUDY CLUB OF LOS ANGELES, INC 

Hon. Chairman Dr Isaac H Jones 686 8 Westlake Ave., Los Angelas 
67 CaliL 

Chairman I>r Orrio E, GhrlsL 810 N Central Are. Glendale Calif 
Treftsnrer I>r Norman Jesberg 600 So Lucas Av©., IjOS Angeles 17 Callt 
OtolaTTUgology Br Russell M Decker 66 N Madison Ave Pasadena 
1 CallL 

Ophthalmology Dr Warren A Wilson 1950 WllsWre Bird., Los An 
geles 67 CallL 

Midwinter Clinical Convention annually the last two weeks In January 
at Los Angeles C^IL 

PUGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Clifton E. Benson Bremerton Wash. 

President Elect Dp Carl D F Jensen, SeatUe Wash 
BetreUry Dr Willard F Goff 1816 Fourth Are., Seattle Wash 

CANADIAN OTOLABYNOOLOQICAL SOCIETY 
80CIETE CANADIENNE D OTOLARYNQOLOQIE 

^Ident Dr 0 S Gorrell 110 Medical Arta Bldg. Chrlgary Alla, 
ttecretarx I>r Q Arnold Henry 170 Bt George BU Toronto Ontario 
Meetiaf Juno 6-7 1956 Chateau Frontenac Qnebec, Canada. 

INTEHNATIONAL BRONCHOE8OPHA0OLOO1CAL SOCIETY 

^Ident Dr Antonio da Coata Qotnta, IJibon PortugaL 

D b'a. ^ Jankaon *401 N Broad St. Philadelphia 40 

Meeting 


FOURTH LATIN AMERICAN CONGRESS OF 
OTORINOLARINQOLOQIA 

Prasldent Dr Dano 
Secretary 

Meeting Lima Peru 1967 


SOCIEOAD NACtONAL DE CIRUGI^ 
^•alooole Dr Relnaldo da VllUera 

Cahrora Caldertn 
B^Urlo Dr Joil Xlran. 

Dr Altrado U PaUt 

vocal Dr 1 edro Homandei Oonxalo 


OF CUBA. 
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FIRST CENTRAL AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY 
President Dr Victor M Noubleau, San Salvador 

^ SHva. Calle Arce No 84. San SnUa 
dor, El Salvador, Central America 

D . SOCIEDAD CUBANA DE OTO LARINGOLOQIA 
President Dr Reinaldo de Vllllers 
Vice President Dr Jorge de C&rdenas 
Secretary Dr Pablo Hernandez 


SOCIEOAO DE ESTUDIOS CLINICOS DE LA HABANA 
Presldente Dr Frank Canosa Lorenzo 
Vlce-Presldente Dr Julio SanguHy 
Secretarlo Dr Juan Portuondo de Castro 
Tesorero Dr Luis Ortega Verdes 


MEXICAN ASSOCIATION OF PLASTIC SURGEONS 
President Dr Cesar LaBoIde, Mexico, D F 
Vice-President Dr M Gonzalez Dlloa, Mexico, D F 
Secretary Dr Juan de Dios Pezn, Mexico, D F 


FEDERACION ARGENTINA, 

DE SOCIEDADES DE OTORRINOLARINGOLOQIA 
Secretary of the Interior Prof Dr Atlllo Vlale del Carrll 
Secretary of Exterior Dr Aldo G Remorlno 
Secretary Treasury Prof Dr Antonio Carrascosa. 
Pro-Secretary of the Interior Prof Dr Carlos P Mercandlno 
Pro Secretary of the Exterior Prof Dr Jaime A del Sel 
Pro Secretary of the Treasury Dr Jorge Zubizarreta 

BUENOS AIRES CLUB OTOLARINGOLOGICO 
Presldente Dr K. Segre 
Vice-Presldente Dr A. P Belon 
Secretarlo Dr S A Aranz 
Pro-Secretario Dr J M Tato 
Tesorero Dr F Games 
Pro Tesorero Dr J A. Bello 


SOCIEDAD COLOMBIANA DE OFTALMOLOGIA Y 
OTORRINOLARINGOLOQIA (BOGOTA, COLOMBIA) 

Presldente Dr Alfonso Trlbln P 
Secretarlo Dr Felix E Lozano 
Tesorero Dr Mario Arenas A 


ASOCIACION DE OTORRINOLARINGOLOQIA 
Y BRONCOESOFAGOLOGIA DE GUATEMALA 


Presldente Dr Julio Que\edo, 16 Calle Orlente No B 

First Vlce-Presldente Dr Hdctor Cmz. 3a Avenlda Sur No 7L 

Second Vlce-Presldente Dr Josd Luis Escamilla, 6a Calle Ponionm 


Secretarlo Tesorero Dr Horace Polanco 13 Calle Ponlente No D D 


SOCIEDAD DE OTO RINO LARINGOLOQIA, 
COLEGIO MEDICO DE EL SALVADOR, SAN SALVADOR. 


President Dr Salvador Mlxco Pinto 
Secretary Hr Daniel Alfredo Alfaro 
Treasurer Dr Antonio Pineda M 


C 


A 
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SOCJESAD ESPA OLA OE 0*OKniNOlARmGOL.tKHA- 
» liTL Dl Ai3-o Elro^ Ttszx. 

I>“ TXC^i?<P«r«x^»«as- 

S^=Tarto Gear^ r^ D r-x=Jc-r-« ilMoSf*. 

^wtrr*^ D Err^w^ Alo:i» I>“r“ 

SOCIEDAP OTMl' O-lAmKGOUOGlA DE LOS 
HOSPrXAUES DE MADRID 
Hr !>:= Fe-^iirfio Bttelxi CS«tmo. 

Sfcrjcirto Gezr^ Vr t>cva ALor» ViwaDo de Mcra^rL 
T ga rcra !> Her. E3-*tl GirtU T^plJU 

POTmJGUESE OTORHI\OLARYNGOL!CAL SOCIETY 
I> AlVr* lLci5 df ile;4(»ijcx. 

a-frz r r Jj T " rsr tx Ccstx Q^ifcia, Attn^iA d« lil>e*dadt C5, 1 

lij'nri. 

SOCIEDADE PORTUGUESA OE OTORRlNOLARlKGOLOGtA 
E DE 

BROf CO^SOFAGOLOQIA 
P~tti If Alst-^ "Lzlx dfr Mddonca^ 

D- Jtizie 6t Mi^xlbae? 

1- Stdr^2r*3 Dr Ar Qzio d*. Co^ QaJut*. 

~ SscrrtrriD If Albeto Coelbo, 

'^etrcrrlro If. J»« Aito:i2o de Cxnpo* 

Y--pLiJ If T«ll3 Eserdr^ 

If. ArtetLo Cia«li de Aisorta. 

S*j ATezld& dx Lfterdtde E5 1. UiV>*. 

SOCteOAO OE OTORR!NOLAR1KGOLOGIA Y 
BROSCOESOFAGOSCOPIA DE CORDOBA, 

If JJdo Btscrisa 
Dr L=l* E. Olwa. 

S *gt u s*o Dt, Sftfrio Rtintro DIm, 

“ticrtro If Jtxa AUanel P^diles- 

Ycciles If Orroldo Dr Noodler Ai!i lU Dr Jor^ BerfaBo 

Tcir*. 

ASOCIACIOW OE OTO-RIKCMARIKGOLOGIA DE BAHCELO^A, SPAIN 
P*wii«r*e If J Ab«Tto, 

Dr mis Safie Medin. 

&Krtx;:lo If Jorpe Per^llfi FroTeni*. BnT«\on», 

M&fr-£?< trt lxrio Dr X. Ptnirt. 

^o=i3 Dr J iL FerrxDda. 

ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNlER — 
CAMPINAS. 

If Heitor Nasclmeoto 
SfcrtiTT* Dr Roberto Barbo**- 
Secretiry Roberto Fra'oeo do Atnaral 
^/■xrixn-Treasnre* If Leondo de Soon. Qoelroi. 

Efliort for the ArcWTei of the Socletr Dr Qoedes de Melo FJlho 
D- Pealdo Bumler and Dr Gabriel Porto, 

SOCIEDAD MEXICANA DE OTORRlNOLARlNQOLOQlA 
Apartado Postal 21815 
Mexico D F 

S^rery President Dr Ricardo Tapia y Femindei. 

^■^Ident Elect Dr Mlpriel X-iroyo GlUiosa. 

^cretary Dr Lois \ aqnero 

j*f€tarr ■Qect Dr Benjamin Maclaa Hm^nez. 

**e*fnr^ If RubAn Mlncnun Camariro 
i-eettog May 5 
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THE INSTITUTIONS OFFERING EIGHT-NINE MONTHS' 
COURSE IN BASIC SCIENCE IN OTOLARYNGOLOGY 

LEADING TO 

CERTIFICATION AND HIGHER DEGREES* 


COLLEGE OF MEDICAL EVANGELISTS 

Graduate School of Medicine 
Boyle and Michigan Avenues 
Los Angeles 33, California 


HARVARD MEDICAL SCHOOL 

25 Shattock Street 
Boston 15, Massachusetts 
at Harvard Medical School and 
Massachusetts Eye and Ear Infirmary 


NORTHWESTERN UNIVERSITY SCHOOL OF MEDICINE 

Evanston, Illinois 


UNIVERSITY OF ILLINOIS COLLEGE OF MEDICINE 

1853 West Polk Street 
Chicago 12, Illinois 


UNIVERSITY OF PENNSYLVANIA 
Graduate School of Medicine 
36th and Pine Streets 
Philadelphia Pennsylvania 


WASHINGTON UNIVERSITY SCHOOL OF MEDICINE 

Euclid Avenue and KIngshlghway 
SL Louis 10, Missouri 


TULANE MEDICAL SCHOOL 
1430 Tulane Avenue 
New Orleans 12, Louisiana 
at Tulane Medical School and 
Eye, Ear, Nose and Throat Hospital 


NEW YORK UNIVERSITY 

Bellevue Medical Center 
Post Graduate Medical School 
477 First Avenue 
New York 16, New York 

Basic Sciences In Otolaryngology 
September through June 


•Our subscribers are asked to <iend us 
giving such courses 


Information on other Instliullonr 









1092 JONES, ET AL NUTRITION 


AND RELATED PROBLEMS 


mteiest We aie simply lecoiding our own impressions from 
the study and caie of the sick 

We were led to this concept of two groups by the follo\Mnp 
facts and experiences To some, nutrition means simply food, 
if, howevei, it is defined as the sum of all piocesses uheicbi 
the body is nouiished, Nutiition involves these other related 
subjects In clinical piactice, at any late, Nuhition, En¬ 
dow me, Autonomic Influence, Stiess, and Allergi’^ are all 
closely interwoven Nobody can study an article on anj one 
of these five problems wthout being struck by its close rela¬ 
tion to one or more of the otheis The understanding of one 
IS certainly not clear without an understanding of them all 
Each of these five subjects is elaborately presented m the 
literature, sepatately, but it has seemed to us tliat they might 
be considered together, as the thumb and fingers of a hand 


Of all the problems in medicine, is there no other that 
belongs ■with these “five fingers”? The answer seems to be 
“No,” for we feel that the others, of Group II, not intimately 
related to one another, may be considered as "on the other 
hand ” To be sure, there are sometimes interrelations between 
the two groups, for example, trauma is definitely productive 
of stiess Consequently, the right hand and the left occasion¬ 
ally join in a hand-shake 


Tire approach to treatment of infection, neoplasm or trauma 
is on the average not difficult to detennme, but we clinicians, 
absorbed in providing help for the patient, approach the five 
otliei problems rvith less assurance 


Now, to discuss this Group I Of course. Stress, like Nu¬ 
trition, is all-embracing—including the human soul* It is 
an active factor in the life of every man, no matter vhnt 
disease he happens to have Often, however, i\e think mc are 
bearing a cross, when we are merely putting up with our¬ 
selves Even Shakespeaie challenges the phvsician 'Canst 

thou not minister to a mind diseas'd, pluck from the 
a rooted sorrow’"'' Milton goes further in saving T c 
mind is Its own place, and in itself can make a heaven of 
hell, a hell of heaven ”t Obviously, it is idle to limit Stress 


• Jtacbeth net V sc 3 
T Paradise Lost bk 1 lines 254-6 
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lo a Single group, yet it exerts its good influence (stimulus to 
acWe\e), or its dire influence (dtstreas), each through the 
autonomic system, and so may conveniently be placed in 
Group L 

The eosmoplul belongs to Group I, not to Group U 

It has been m our minds for a long time that, if only we 
could come to understand the eosinopliil, we would have a 
better grasp not only of nutrition but of the related subjects 
“Comment is free but a fact is sacred ’ At the moment we 
cannot know the facts about the eosinophil, and so various 
comments are in order 

The eoainoplul and also, for that matter, allergy itsolf are 
attributed to the action of enzymes by Godlowski' in his 
book reporting his original work. It has been estimated that 
the protein of all the cells of the body is replaced every 
ninety days When the protein reaches the cell, if it has 
already been split into its termmal amino acids, all is well and 
it can be appropriated by the cell If, however, it has not 
been sufficiently split into the innocuous amino acids, it 
changes the physico^hemistry within the cell As he sees it 
the tissue cell and also the leucocyte or hlstocyte can thereby 
be sensitized For a substance to enter a cell, a particle of 
appropriate size must be adjacent to an open “cortical 
fenestra” and also a force must be available to drive it through 
the cortex into the interior of the cell This is true of the 
original sensitizing invasion, and also of the shock dose which 
may come later 

This second assault can cause the liberation of toxins, with 
resultant edema and eosinophllia To the rescue comes the 
adrenal that ‘ Watch.dog of the Treasury " In other words, 
toxic metabolites are released which evoke the pituitary- 
adrenal response This reduces the exudate and cuts doivn the 
number of eosinophils The factors in everyday living that 
produce stress can have the same effect In passing it is of 
interest that this process can result in harm as well as good 
If It permits the spreading of a quiescent infection A focus 
of infection, like tuberculosis, may be cut off from the rest 
of the body by a wall of tissue hence corticosteroids can 
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destloy the baineis surrounding the focus To Godlowski it 
appeals that the eosinophil can be formed ivheiever the white 
cell 01 local histocyte can be insulted Such a cell then bears 
the features of an insufficiency, it is no longei adequate foi 
the peiformance of its noimal function In brief, he consider^ 
that this change into an eosinophil depnves the cell of its 
ongmal moiphology and primaiv function 

It wmuld seem that some good thing might be said about 
eosinophils In small numbeis they aie present in evei'jone, 
even those in apparent pei-fection of health, however, when 
the otolaryngologist finds them in the nasal smears and blood 
count of an allergy patient, he is inclined to liken the eosino 
phil to the title of a book well knowm to our parents and 
regard them as stamed by the stigma of "Tlie Scarlet Letter 
Tins, however, is by no means the orthodox view The pre¬ 
vailing opinion IS that we do not know wdieie or how the 
eosinophil is born or wdiat becomes of it when the adrenal 
cortex causes it to fade from the pictuie 

There appears to be a recognized sequence in Allergi', 
including all five of Group I An irritant food or other 
offender sensitizes the cell, and by a latei assault causes it to 
produce toxins with the allergic result—edema and eosino¬ 
phils, the stress, through the autonomic svstem, causes the 
adrenal cortex to come to the rescue wnth its steroids poured 
into the blood stieam 

Thus the eosinophil is an intimate factor in the interrela¬ 
tion of the five members of Group I—nutrition, endocrine, 
autonomic, stress and allergj So once again these five seem 
like strands of different nature that aie wmven together into 
one single cloth 


In all other afflictions, like those fiom infection, trauma 
or neoplasm, the eosinophil is seldom in e\ idence In pro i 
gious numbers infection brings forth the life-saving leucocyte 
but not the eosinophil Eosinophils are found in patients wlio 
have certain intestinal worms, but this is an infestation no 
merely an infection In tlie acute stage of trichinosis t^’^i e ar 
fever, high leucocjde and eosinophil counts and a strongi 

■Natk ^l Hawthorne lSOr-61 The Scarlet Letter published 
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positive diazo reaction in the unne Buylla, Llavona and 
Villaroja' encountered an outbreak and battled in with ACTH, 
giving the victima an average daily dose of 60 mg, f or pei lods 
varying from 8 to 18 days They saw quick relief fi-om fever, 
dyspnea, muscular stiffness and nervous symptoms There 
were relapses in some patients and a second coui-se of ACTH 
was necessary Only one patient was refnctory to this 
therapy It seems that the allergic inflammatory reaction of 
the tissues was modified oi controlled by corticotropin The 
use of the drug is stopped when the diazo reaction in the 
unne becomes negative 

As Macfarlane* expresses it Wien a subject becomes 
sensitized to some allei'gen and is subsequently exposed to 
it, as m sufferei-s from asthma, hay fever urticaria, oi certain 
skm diseases or m parasitic infestation with absorption of 
foreign protein there is usually an eosinophilia, reaching in 
extreme cases as in trichinosis as lugh as 30,000 Dent and 
Carrero* report similar counts m infestation by toxocara 
cams 

From bieast feeding to old age the food problems of the 
allergic individual aie presented and simplified by Bucher,* 
who feels that what seem to be insigmficant changes in the 
diet will frequently bring about a desii'ed result. Enzymes 
are complex compounds capable of speeding up chemical 
reactions, while the enzyme itself remains unchanged in the 
process. In brief the enzyme is a catalyst. When faced with 
these pinblems of biochemistry most of us ai e only too pleased 
to have the facts simplified as far as possible Tlie pancreas 
ivith the aid of other active glands and cells normally Becrote.s 
a sufficient concentration of enzymes to combine with all 
foods ingested plus an excess which passes into the blood 
stream Evei-y normal cell in the body is thus protected 
against foods in the original state A large numbei of active 
^azymes distributed to all tissues and cells is required for 
the processes of normal metabolism The first group of 
fasymes digests the foods into their ultimate product—carbo¬ 
hydrates into sugar fats into fatty acids and glycerin, and 
proteins into ammo acids, however, these end-products of 
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pi-otein digestion must be furthei acted upon befoie thej 
become a pait of living cells A second group of enzmics 
leconstitutes the ammo acids to pioteins, compusing the 
piotoplasm of living cells Each enzjmie e\eits its action 
only upon substances whose molecules have a ceitain definite 
stiuctuial aiiangement The enzjnnes that act upon simple 
sugais aie not capable of affecting complex siigais There 
IS no evidence that anj' single enzyme can pioduce more than 
one kind of fei ment action Dui ing the pi ocess of "lij di oh sis," 
pioteins aie conveited into pioteose, peptones, poljpeptides 
and finally ammo acids Hydrolysis is a pi ocess vheicbi a 
compound takes up oxygen and hydiogen in the piopoition 
foiming watei, and is theieby lesolved into anothei compound. 
The lesult is called splitting—piotem splitting, fat splitting, 
staich splitting On the maiket aie seveial commeicially pre- 
paied hydiolyzed pioteins, these aie less allergenic than the 
oiiginal product Tlie}’’ aie less expensive than puie ammo 
acids They aie obtainable inth oi without the addition of 
fats, caibohydiates oi vitamins Gelatin is the only piotein 
that nevei produces an allergic leaction \Vlien ingested, it 
veiy quickly bieaks doivn to ammo acids, so that the body is 
not dealing with the gelatin molecule but rathei vith the 
bioken doivn products of gelatin which are not alleigomc 
Also when a protein is lendeied less lesistant to digestion, as 
cooking, it becomes less allei genic. 

Yeais ago, the pioneer. Rone, stated that infection led the 
parade of all the ills, but that alleigj'^ was second 

All fields of clinical medicine are replete nith disturbances 
of physiology that go on to conditions of pathologi- ^some¬ 
times irieveisible These step-by-step processes go through 
successive phases of cell-exhaustion oi cell-starvation Often 
tlie exhaustion is but a stage of stai vation in that the perio 
of leplenisliment never occuis, oi is ne\er allowed to occur 

Even though our knowledge is so limited, we knon alread\ 
that the complex human organism contains cliecks and bal¬ 
ances in the form of enzjTnes and hormones to help restore 
the cell In egulai ities in autonomic innervation, in the ordern 
immunologic process and in smooth endocrine interaction, can 



JONES, ET Ali- NUTRITION AND RELATED PROBLEMS 1097 


impede the restoration ol these microscopic building blocks, 
the cells, just the same as the lack of nutrient substances 

Confucius would have cheerfully endorsed the later Chinese 
proverb, * Order is Heaven’s first law In the composite 
whole those functions that preserve order —nutnent, endo¬ 
crine, autonomic environmental and immunologic—constitute 
the keystone of the normal phystologte process The basis of 
their interaction at the cellular level is as yet poorly under 
stood, but the importance of each is clinical fact. These func 
hons within Group I are all normal, only when they fail in 
their normal duty is the patient sick. What a contrast to 
Group HI There is nothing normal in infection neoplasm 
trauma or hereditary taint It is obvious that there is this 
pronounced difference between the two gi’onps, one is a 
normal mechanism out of order, the other a direct affliction— 
a disease 

Thus it appears that Group I—^malnntntion, endocrine im¬ 
balance, autonomic dysfunction, stress and allergy — are 
precursors of disease processes, so interwoven and similar 
as sometimes to defy separation It is probable that their 
malfnnctlon sums up as cell starvation, irreversible change 
and established pathology 

As with most sui-gical specialties otolaryngology grew up 
on the surgical removal of diseased tissue As our specialty 
comes of age and justifies its existence, its prime focus has 
happily shifted to the recognition of disturbed function and 
the prevention of disease 

As a source, the otolaryngologic literature is poor in the 
fundamentals. Most of the basic work is done in other medical 
fields Hence the aim and, perhaps the justification for an 
annual report on Nutrition — this the fourteenth — is the 
presentation of our concept of the Two Groups in Medicine, 
Md of the changes and additions recently wrought in it. At 
last Nutrition begms to interest all physicians It Is our hope 
that, to the already accumulated wealth of gold, we may be 
Contributing a bright penny 
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In piesentmg the following, we lecall the woids of Mon¬ 
taigne® “I have gatheied a posy of othei men’s floveis, and 
have bi ought nothing of my o^vn but the tin end that ties 
them togethei ” 

nutrition 

Escoitmg us back to the lemotest ages of the past, before 
tlie appeal ance of the first cell, Szent Cyorgi® says, paradoxi¬ 
cally, that the longest peiiod of life was the pre-cellulai era 
when theie was no life Piom the fii'st cell Nature built 
highei and moie complex oiganisms, not making the cel! more 
complex but multiplying it and allovung the new cells to 
diffeientiate Every cell is tlie centei of its ovti Unucrse 
which IS divisible into two paits—the inside and the outside, 
with a plane separating them, called the “membrane “ Being 
peimeable, this membrane permits the passing of ions to and 
fio, and its penneability, influenced by ceiiain steroids, 
legulates the intracellular atmosphere which controls the 
cell’s internal macliinery The passage of ions, in and out 
through the membrane, is a vital process The potassium ions 
are dominant To the question, “Is the potassium ion free ot 
not flee’’’ Szent Gj^rgi replies, "Free’ Yes,” and “Notfioe’ 
Yes ” He compares it to a married man, “alloved to do am- 
thrng Ins wife wants him to do ” So many potassium ions 
passing 111 , so many passing out, there is no static equilibrium, 
but the situation constantly changes, bi inging to mind Kan s 
centuiy-old epigram, “Plus 9 a change, plus c’est la mcnic 
chose There is ample evidence that, if a heait dies, poisoned 
by the pioducts of infection, the only thing that has gone 
wiong IS the membrane of its cells vhicli has become too 
permeable to potassium 

One of our closest friends vas Manager of the liesearch 
Study Club since its beginning nr 1922 In him i\e hare a 
picture of disturbances of all fne membeis of Gioiip I, Nu¬ 
trition, Endociine, Autonomic, Stiess and Allergj (though 
little of the last) He was ivell knowm to a large number of 
the readers of this magazine Those who have attended the 

* ‘Tlio more It chatipe' the more It runnlns the 
ISOS 1S90 


Alphon e Knrr, 
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ifidwmtei Convention will not foiget this genial man with 
the monstrous abdomen Kach one wondered what had caused 
his trouble Through the years the only explanation we have 
found is “war stress ” In 1917, when he enlisted in the service 
at age twenty three, he was well built, an expert swimmer 
and a speedy trackman He spent eighteen and one-half months 
overseas ivith the Rainbow Division, much of tlie time under 
fire, endunng much mental and physical strain His was a 
very sensitive soul For a yeai or more after the war it was 
extremely difficult for him to meet people—lie was intensely 
nervous, cried frequently and suffered violent headaches, some 
so severe that “he was out of his head ” "Shell shock” was 
the term then in use At this hme he began to gain weight, 
pound after pound, until he weighed 860, his obesity being 
diiefly in the abdomen It was not from overeating, in fact 
he tned dietmg exei'clse—everything—ivithout success All 
his physicians said “the trouble is glandular ” but no treat 
ment was of avail except insulin for the diabetes which had 
developed At age fifty-eight he suffered an acute m> ocardial 
infarction and died nine days later Tlie autopsy disclosed 
severe generalized artenoaclerosls, coronary thrombosis wnth 
massive myocardial infarction, fibrosis of the islands of 
Langerhans and obesity, unfortunately, it did not include an 
examination of the brain, therefore there was no study of the 
hypothalamus 

Obesity as a problem, sliould interest all phj sicians It even 
concerns some of them personally If the average weight at 
ages 25 to 80 vears continues to be maintained, it confers a 
maximal life expectancj Foi liis height and build, no one 
throughout life should weigh more than the average person 
weighs at age 30 Frequently the physician fails to emphasize 
the seriousness of obesity, so in presenting this state of af¬ 
fairs Ryneai-gon and Gaatineau'" urge us to develop a mls- 
sionai-j spirit and zeal in its cori-ection The facts are clear 
n irar time countries short of food have noted a decrease in 
Mgenerahve diseases, m this sense they are blessed m bemg 
Without their usual food supply Tliese authors contend that 
as fat comes only from food, obesity results simply from eat 
mg more than Is required Too much food creates a stress 
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wth which the body has only limited abihtj' to cope, so iihon 
the body IS caii-ymg a load gieatei than it yas designed for. 
u IS like a passenger cai motoi being used to piopel a tiiick 
Damage to the hypothalamus also has a stnkmg effect in pzo- 
ducing obesity, this suggests that an important centei for 
appetite regulation resides there The effect of odor and 
sight of food in aiousing appetite, and even of nieie memories 
of good meals, is familiar to everyone After damage to the 
hypothalamus, obesity results from the voracious, ra\enous 
appetite which begins abruptly after the injuiy Such injun 
has been sIiovti to interfere also mth other impoitant solf- 
legulating funchons—temperature control, natei balance, 
gash o-mtestinal function and even sleep Since some lesions 
of the hypothalamus will produce obesitj’’ and others will cause 
genital hypoplasia, it appears probable that the responsible 
centers are separated anatomically During periods of stress 
some people smoke, some dunk, while others eat and become 
fat Supplemental thyioid has been used m obesih' since 1891 
It gained eaily favor, until time proved that hjTiothjToidism 
was only occasionally associated ynth obesity As to exercise, 
one may lose one pound by w'^alking thn’tj’’-si\ miles, however, 
exercise tends to inciease the appetite In excess of basal 
requirements, haid physical laboi may cause additional con¬ 
sumption of as much as 2,000 caloiies a day 

In contrast to the above, tiiere are many who consider that 
this flushating problem has too often been dismissed as a 
simple habit of overeahng, piesumably to be cured by 
discipline It is believed by Van Itallie, Mayer and Stare" 
that obesity can best be placed in proper peispective when 
viewed as an end-pioduct for w'hich nianv different factors 
can be responsible To be sure, obesih^ can develop onh if 
there is a prolonged imbalance between eneig>’ intake and out¬ 
put To understand the cause of such an imbalance, the noimal 
mechanism of food intake must be understood, and our present 
knowdedge concerning this important mechanism is sketchc 

In Biitain obesitj' is unquestionablj the commonest nutri¬ 
tional disorder, and Meiklejolin»= considers it lesponsible for 
moie ill-health than all the wtamin deficiencies put together 
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The American male, if taventy-five pounds overweight at age 
46, has his life expectancy reduced by 26 per cent It would 
seem that for those who “laugh and glow fat,” the laughter 
IS frequently hollow Endocnnology has given the physician 
a useful escape from the distasteful task of telling ins patients 
they are greedv it can all be “blamed on tlie glands ” The 
lack of anj positive evidence has led to a return to the earliei 
belief that the vast majority simply eat too much, either 
because of sheer gluttony or because of a disorder of the 
hypotlialamus, yet some who eat surprisingly little still be¬ 
come fat There is undoubtedly an endogenous oi metabolic 
cause of obesity, as well as the exogenous one of simple over¬ 
eating The only possible origin of tlie fat is food it does 
not come out of the air The unknown factor is the metabolic 
process m storing it Perhaps normal people have some means, 
as yet undefined of disposing of surplus calories This may be 
Impaired in the obese Certainly many normal people regularly 
take more calories than their tedies need, yet without becom 
lag obese. In bnef what the normal body would eliminate 
as heat, the obese body stores as fat The hypothalamus is 
undoubtedly concerned with the regulation of appetite, dam 
Age to it can directly produce an excessive appetite 'Finally, 
It also seems that overeating can be due to shmnli from the 
cerebral cortex, directed to the hypothalamus which In turn, 
controls the numerous neural and endocrine mechanisms af¬ 
fecting appetite and the utilization of food The complicated 
relationships between the mind, the hypothalamus, the an 
tenor pituitary, the pancreas and no doubt other regulatory 
mechanisms are Imperfectly understood, but we already have 
sufficient insight to regard many cases of obesity as suffer¬ 
ing from a true psychosomatic disease 

In their study of older people Shea, Jones and Stare“ find 
that women are able to maintain tlieir weight on a daily 
calonc intake of 1600 calories or even less For men it is 
rearer 2000 Further they suggest that the caloric intake 
w reduced 6 to 7 per cent for each decade beyond age 26 
thus a moderately active man who was maintamlng his 
Weight at age 26 with a daily consumption of 3000 calories 
ahould limit himself to 2400 at age 85 and to 2800 at age 76 
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If he IS no longei active, as in most instances, the caloric 
allowance should be decreased even further Protein is in 
a constant state of flux in the aged individual just as it is in 
the young It has been calculated that there is a complete 
turnover of body proteins every ninety days as the bod\ 
tissues are broken down and repaired Since excess protein 
is not sto7 ed in the body, regular daily consumption is neces¬ 
sary With age, the piopoi'tion of total calories derived fiom 
fat should be decreased Fat is more slowly digested than 
carbohydrates and proteins, but there should be a sufficient 
amount of the essential fatty acids as these may play a role 
in maintaining healthy skin Constipation is no more common 
in the aged than in the young Old people just talk about it 
more 

Under the broad heading, “Nutrition and Disease,” Spies” 
has assembled reports of some ninety cases One of these 
illustrates the wisdom of treating the patient foi general 
welfare, and not concentrating on just one aspect The pa¬ 
tient suffered from combined hjiieitension and obesitr Her 
weight was 215 pounds and her blood pressuie 178/110 On 
a reduction diet, in five months she lost 21 pounds and in 
the next three months another 15 pounds, concunentlv there 
was a steady drop in blood pressuie, to 108/72 Her basic 
trouble was clearly obesitj’’ It is said that 20 per cent of 
our population are obese 

The separation of the process of senescence, pci sc, fiom 
the chronic diseases seems to Davidson” to be difficult, but 
he regards it as common knowledge that manv of these degen¬ 
erative diseases are nutritional and can be so treated As one 
Mould expect, there is an increase in fat content of the bodj 
Mitli aging, paiticularlv in women, this is associated vith a 
decline in muscle mass With increasing obesitr there is a 
marked increase in mortality, due laigeh to caidiorasculai 
and renal disease and to diabetes There is also some cridencc 
that weight ieduction is accompanied b\ a ieduction in mor¬ 
tality It is recognized that psrchic stress mar lead to orei- 
M eight, bv operating through the hjTothalamus, just as in¬ 
jury to certain areas of the Imiothalamus m animals wih 
cause an increase of appetite and weight 
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It now seems that intestinal bactena definitely contribute 
to the wellbeing of the host by synthesis of watei soluble 
Yitamins This lias been well established in ruminants and 
Stokstad" shoivs abundant data suggesting a similar synthesis 
of vitamins in the intestinal tract of amgle-stomached animals 
The recognition that antibiotics can increase the grcn’th rate 
of animals has given a new insight into the function of in¬ 
testinal flora and has natuially given rise to much speculation 
Certain antibiotics produce a decrease in some bacteria and 
an mcrease in otlieis The marked effect of antibiotics on 
slow-growing pigs naturally suggested a similar experiment 
for slow growing children, of course ivith careful contiols 
Antibiotics were given to premature infants, and also to poorly 
developed and undemoui ished children With twins and 
triplets the antibiotic was given to tlie weaker or weakest 
one. The results on animals and children alike have been 
sufficiently good to wanant fuiTher testa 


It 18 logical to expect that the rate of gi-owth of an animal 
‘“'greased when infection is eliminated This in a 
nutehell, 18 the reason given by Jukes and Williams'' for 
nf found that adding small quantities 

In to the diets of young anunals not only served 

obvious Infections but also produced unex- 
^ ed increases in the growth rate even when the ammals 
s^wed no evidence of infection It is suggested that micro- 
^anisiM which slow down the rate of groivth must occur 
mmonly in the digestive tracts of ammals Just a trace 
stock *';^'''«ated a near-revolution in poultry and live 

tarnmaU require less food and yet show an 
It seemed from the first that 
tack cr. Vn antibiotics on growth was due to their at- 
by «va^!„K‘'“I la Pn^duced 

hav^ in c *^"1 tha only known property which they 

°fhu^riZ““ *l'®‘''/“t‘I»atarial potency The groivth 
beings takes place so much more slowly that such 
antibiotics are not to be anticipated in 
fifties of 0“^ 

'^aighh 4e tills 

s L Ihe effect of antibiotics is not obtained in environ 
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ments m which bacteiia aie absent, such as in the chick 
embryo oi in “germ-free" chicks, and tlie groirth effect mai 
be reduced when the animals aie kept under highly sanitan 
conditions It seems evident, therefore, that certain anti- 
biotic-sensitive intestinal miciooiganisms inteifere vith the 
utilization of food The tissues of antibiotic-fed animals arc 
of normal composition The practice of feeding antibiotics 
to farm animals is now widespread No untoward effects on 
public health have resulted Detectable amounts of antibiotics 
aie not found in meat even when the animals aie fed anti¬ 
biotics at levels fai highei than usual, furthermore, man\ 
antibiotics are destioyed by cooking The daily administration 
to childien of small amounts of auieomycm foi prolonged 
peiiods was found to have no unfavoiable effect 

To honor Albert Szent-Gyoigi, Nobel Piize winnei, the New 
Yoik Academy of Sciences conducted a conference on "Bio¬ 
flavonoids and the Capillaiy" His investigations of the 
piopeities of extracts of citius fruits, especially the pulp and 
peel of the lemon, began some rtventy years ago, he de¬ 
ter mined the presence of a substance w'hich so acts upon the 
capillaiy wall as to lessen its permeability, and believed it 
to be a single entity which he named “Vitamin P” (for 
peimeability) Latei ivoik dispelled the concept of"a true 
vitamin and revealed the existence of substances characterized 
b 3 ’- a yellow pigment and called flavonoids (Latin //arid- 
yellow) 01 bioflavonoids, in them lies the power to reduce 
the permeability of capillary wmlls and thus to control or 
lessen capillarj’- bleeding The conference brought together 
wmikeis in the citrus and pharmaceutical industries, agri- 
cultuial and university laboratoi les, and clinics Zw eifach’* 
enumeiates the five parts of the capillary wall, the one 
through which pass laige molecular aggregates and formed 
elements is the inteicellular cement In patients under 
coumaiin anticoagulant therapy, Brambel’* found evidence 
of capillarj' fragility, such as ecchjTnotic areas, in five per¬ 
cent, bv the use of hesperidm and “C" in combination (the 
now generally accepted practice) bleeding ivas arrested and 
there was rapid clearing of the ecchjmioses The ravages o 
iheumatic fever were depicted by RmehaiP*, the initial re- 
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action to the “rheumatic injury" lOTolves a sweiling of the 
connective tissue ground substance, to whose economy C 
and the bioflavonoids are important, epista'vis, a commonly 
encountered complication, is reported to be reduced in its 
incidence and seventy by these agents, the lecords of the 
Royal Navy support the belief that a deficiency of “C", in the 
presence of hemolytic streptococcal infection, disposes to the 
development of rheumatic fever, admitting that direct evi¬ 
dence IS limited, Rinehart finds much to support the view that 
the use of "C and bioflavonoids, m prophylaxis and treat¬ 
ment of rheumatic fever, is basically sound Likewise 
Javert” has found, in cases of repeated abortion, that the 
lack of “C" and hespendin is often a determining factor and 
that it can be overcome by their use Poliomyelitis, m turn, 
offers occasion for the same mode of treatment, Boines'* adopts 
the dictum "an intact capiilary system means a solvent body,” 
and reports that in all his cases of severe acute infection there 
was capillary fragility and that "C” with hesperidm effected 
improvement in 80 percent, in an average period of five weeks 
It remained for Youraans" to summarize the clmical 
aspects of bioflavonoids and ascorbic acid, a deficiency of 
"C can be blamed for bleeding from the capillanea ita 
presence is necessary for the integrity of their walls the role 
of the bioflavonoids is inferred from indirect evidence only 
we need additional mdices, additional measures of determina 
tion. In order to arrive at a moie clear-cut understanding of 
their action and mechanism However, he concludes, when 
one is dealing \vith human subjects and human illness, one 
is forced into empiricism more than to one’s liking and must 
depend primarily on the therapeutic result Fittingly 
Szent-Gy6rgl'* was the last speaker he deprecated the bard 
and fast division of the substances under discussion into 
vitamins" and ‘ drugs”, for perhaps there is something be- 
ween Are the yellow pigment bodies normal constituents of 
me cell? He knows of no proof, and calls for an attitude 
0 caution He has extracted from the thymus a strongly 
e ow substance giving most reactions typical of flavonoids, 
funrH'^ ®«arch may lead to a better grasp of the tliymus’ 
OTon “Flavonoids represent one of the most exciting, 
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broad and hopeful fields of biological inquiry, and I am glad 
to close on such an optimistic note ” 

ENDOCRINE 

At the tui-n of the centuiy a student was asked if he kncv 
the cause of diabetes “I did know once, sir, but I have for¬ 
gotten ” The Piofessoi said “What a pity — now no one 
knows'' To this day no one knows completely, but Bishop’® 
saj's that thiough endocnne studies the seciets of diabetes 
are giadually being levealed Blood glucose lemains remark¬ 
ably constant, it is disposed of by being conveited into fat 
and muscle glycogen This is facilitated by insulin—indeed 
this is piobably the piincipal function of insulin Sugar is 
stoied in the livei as glycogen Tlie conveision of liver gly¬ 
cogen to sugai in the ciiculation is laigely adjusted b\ the 
blood glucose level When it tends to fall more glj cogen is 
released, if it tends to use moie glycogen is stoied When the 
blood glucose is conveited into tissue glycogen, the glucose 
combines inth pliosphoiic acid The most impoiiant role is 
played by the enzyme, hexokinase, and its action is helped 
by insulin In noimal ciicumstances muscle glycogen is the 
main souice of body eneigy, the glycogen is oxidized, Yield¬ 
ing carbon dioxide and watei Should theie be limited gly¬ 
cogen stores, fat is mobilized and acts as the main source of 
energy Probably the most important effect of insulin con- 
cenis the utilization of blood sugar b\ the tissues The 
formation of livei glycogen is gieatei than that of tissue 
glycogen 

So we do not kno-sv how insulin works In fact, to those « ho 
have a small acquaintance with tlie vast subject of diabetes 
it is almost a shock to have Stadie"® state that m the light 
of the evidence presented it is impossible at pioscnt to 
espouse one theoiy of insulin action to the complete exclusion 
of any other, yet it is wtli reluctance that one vould abandon 
the hope that the interactions of insulin will become explained 
upon the basis of one single mechanism 

An adenoidectom>—wll the child bleed profusolj m the 
houis following^ An epistaxis—^^vhat ^^JII happen after tie 
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packing has been lemoved? Mengei*‘ has used conjugated 
estrogen substances in such crises when routine proceduies 
had failed to arrest bleeding He reports six cases of epistaxis 
In one, the bleeding had persisted for three days and tiTins 
fusion, 'K” and otiier agents did not stop it but 20 mg of 
conjugated equine estrogens given in tlie vein succeeded in 
doing so in one hour, a minor bleeding three days later 
yielded to the same treatment in 30 minutes He lepoids also 
ten cases of bleeding in young cluldren, following the lemoval 
of an adenoid, the estrogen was given in the gluteal muscles, 
in amounts of 6 or 10 mg according to the weight of the child, 
no bleeding after a period of from one-half to two hours It 
maj be that the female hormone restores the integnty of the 
blood vessels, it may speed up the clotting time oi piovide 
some missing factor, it may stimulate the release of throm 
bocytes into the circulation Mengei admits the empiiieism of 
the therapy, but bases his estimate of Its value on his own 
expenences 

In meningococclc infections two factors dominate the course, 
tte infection itself and the action of the adi'enal cortex 
Bartolonl and Borglieresi” find that in the fulminant cases 
the protection afforded by corticotropin is seriously impaii-ed 
and there Is a correspondingly high eosinophil count, by the 
•■xe of cortisone the patient is enabled to derive benefit fiom 
antibiotic therapy The effect of the cortisone is reflected 
n a falling of the eosinophil count, and a legression of the 
'R fbia period the victim is actually kept alive 
f * can control the infection In more modei- 

80 Infections the eosinophil count is low, indicating good 
lenal function, cortisone speeds the lecovery m some 
to til Accordingly the authors ascribe high value 

. ® °f cortisone in severe fulminant infections, less 
coil"! n stieas of the disease is mild The eosinophil 
n leflects the activity or non activity of the adrenal 
'vho * positive indication for the use of the hormone 

nf tl! , function threatens failure to meet the demands 
“I the Infection 

AUTONOMIC 

a the light of recent knowledge it now seems natural to 
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tlunk Of the hypotlialamus and the pituitary as almost in- 
sepaiable pai-ts of a functional unit The mam structural 
features of the pituitaiy are obvious even to tlie naked eje, but 
Kennedy” notes that tlie structuie of the livpothalanius re¬ 
mains something of a mystery Early expenments, of which 
theie weie many, weie inconclusive because the hypothalamus 
was always appicached from below, so that the pituitar\' also 
was inevitably damaged The crucial expenments demon- 
stiating that the h 3 T)othalamus could be damaged so as to 
cause obesity, introduced an electrode from above, without am 
haran to the piturtar*y, so now there is no reasonable doubt 
that the cause of the obesity often associated with damage to 
structures in the pituitary region lies in the hypothalamus 
and not in the gland itself The most important factor is an 
increase in food intake, and bilateral lesions of the ventro¬ 
medial nuclei of the hypothalamus were necessarj' to produce 
this result The original work was done on the rat and con¬ 
firmatory studies have been done on the cat, the dog and the 
monkey and it is a reasonable assumption from clinical evi¬ 
dence that a similar mechanism operates in man At anv stage 
after the development of the obesitjL the rat can be i educed 
to the same weight as its control by starvation, if it then 
receives excess food again, the whole picture is reproduced 
and the animal again readies about the same degree of 
obesity Deteiunination of the fat content of the most obese 
lats shows that the fraction of then body formed bv fat is 
almost identical with that in very fat women as veil as in 
fat pigs Initially the feeding is voracious, but the animal's 
behavior becomes more normal as it becomes fatter 

In higher animals the sensitive mechanism controlling food 
intake is thought to be located in the brain, since all of the 
reactions for finding and eating food aie directed by the 
central neivous system If there is only one sensitive region 
having this function, Brobeck"’ considers that it is probabh 
located in the hypothalamus Within this lemarkable hypo¬ 
thalamus, tvm mechanisms appear to be separable, one, in the 
lateial regions, is leqmred foi eating and has been called a 
feeding center, the otliei, in the medial hryothalamus, on- 
dently acts to inhibit eithei these lateral mechanisms, or the 
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lower mechanisms which take part m feeding Tlie lateral 
mechamsm may be responsible for appetite and the medial 
mechanism for satiety 


STRESS 

■ Galen’s art heals only the body, 

But Maimunl’s skill heals both the body and the aouL 


For evil and ignorance flee from his presence, 

When Maimuni arrives, all suffering departs ”* 

into five pages of a popular magazine, Rat- 
cliffs” story of Hans Selye recounts his development of the 
concept of Stress as a prime cause of disease. Even in his 
student days at the German University of Prague, Selye re¬ 
jected the teaching that most disease is caused by bacteria 
and Mthing else counted very much Hormones and stress 
opened unknown territory He came to this country and for 
a time studied at Baltimore Later, he moved to Montreal 
wnere he engaged m research for ten years at McGill Uni- 
\ersity in 1945 he became head of the Institute of Experi- 
University of Montreal Selye exposed 
another and saw them sicken 
Md asr’ ^®i through pituitary 

and dmease, to arthritis 

c^ne lymphatic systems The secret lay in endo- 

but Pvor * familiar to every medical reader 

ut ever new in its significance. 

vowi'® views the many problems in 

ditioM m NoL'f®^ individuals and peoples Wartime con- 
in fTirt f ^ in the late war resulted In a striking nse 

Partof especially in the female 

—_intestinal disorders, to neurocirculatory asthenia 

" >’>■ Ib„ SIn. Xlmurn ws.n 



1110 JONES, ETAL NUTRITION AND RELATED PROBLEMS 


and to asthma than then ignoiant and undeifecl fellow- 
countiymen of the small communities and farms 

The note of gioup psychologj' is also sounded by Wolff in 
a Lectm e to the Laity ” Man is a ti ibal oi gi oup creature, 
with a long peiiod of dependence and development He is 
dependent foi his veiy existence upon tlie aid, support and 
encoiuagement of othei men He lives his life so much in con¬ 
tact with men and in such concern about then expectations 
of him that he is jeopaidized as well as suppoited bv lus 
fellow’s, indeed, he mav feel moie thieatened bv cultural 
and individual piessuies than by othoi envii oiimeiital forces 
He must be part of the tube, and yet he is drnen to fulfill 
his OA^m piochvities These piessuies and the conflicts thev 
engendei aie ubiquitous and create a large portion of man’s 
stiess 

Stress from teiioi reaches the ultimate in its effect on the 
Ignoiant and supeistitious Hume’® tells of a tiagic outcome 
in the case of a husky Afucan native ivho undeiwent a simple 
heinia operation at the hands of a missionary doctor working 
among the Zulus On the thud day aftei the opeiation he saw 
passing his hut a man ivith whom he had had a quanel, ho 
ivas convinced that the man would "invoke sti ong medicine" to 
woik him ill No assuiance of the siugeon could influence him 
“I’m going to die," he kept repeating—and die he did He 
passed out as a result of starvation and violent appiehension 
—scaled to death 

Moie and moie oui profession is invited and uigcd to con- 
sidei the beaiing of mental stiess on bodily health Tim 
pioblem, as it piesents itself to a cleigi’man "of a sommvhat 
scientific tuni of mind, although not a scientist," is the sub¬ 
ject of an address dehveied befoie the Amciican Medical 
Association by Peale'® at the installation of its president 
Physicians recognize that a long held mass of unhapp' 
thoughts can produce physical simiptoms of illness Man is 
soul as well as body, in the tieatment of physical smiptoms 
full effectiveness becomes moie likely ivhen the emotional 
01 spuitual need is cared for In a cited instance the^ pa¬ 
tient resented his physician’s searching questions — nis 
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morala had no relation to lus physical condition Wrong 
doing was finally brought to light and Its rectification led 
to great improvenient in the man’s physical state In goiici al 
caution 18 still indicated in the acceptance of non medical heal¬ 
ing, but all realize tliat amazing phenomena do occiii whicli 
are outside the framewoik of man’s understanding 

U would be interesting to know what icaction occurred in 
the minds of all those doctors Tlic patient asks, “Wiat does 
it mean—mind o\er matter?’ Hero we arc on solid ground 
rUe popular uord came to be “psychosomatic”, when first 
used many patients thought It signified a new approach, was, 
m fact, a real discovei'j Of course, the only new tiling was 
this word now applied to the old, well known lelalionship As 
phisiciana, we have always known that the mind is Captain 
of the Ship, the only new thing is that wo aic becominr 
better acquainted with tlie Executive Officer, the Hjtio 
thalamus It is a surprise to the patient when we tell him 
that we have had 6 000 years of psycliosomatie medicine. 
Finallj came the amazing medicme and surgery of the hodj/ 
which especially in the last fifty years, has lesulted in longci 
life, a healthier race and a far better habitation for the soul 
of man 

Current use of the woi-d Stress has to do largely with such 
factors as anxiety oi grief, which aie not connected with 
laboratory experimentation Dubos ” however, seeks to in 
duce stress in mice by giving tliyroxm oi other chemical 
agents, or by w Itliholding food for 86 to 48 hours The most 
effective way of lowering resistance to infection is to starve 
the animal for 48 hours, before inoculation with bactena. He 
put one group of mice on a standai-d Sherman diet, a second 
on a diet low in protein and then on a starvation penod of 48 
hours. He injecW bacteria and allowed ten hours to elapse, 
Pith the folloiving results The well fed group showed sterile 
blood and a few organisms in the spleen and the liver the 
starved mice had bacteria in the blood and in very high 
counts in the same organs. 

ALLERGY 

The evidence that histamine plays a part in anaphylaxis 
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IS SO stiong that theie is haidly anyone today wlio iiould 
have the temerity to deny it, but Gladstone” suggests that 
It IS not the only factoi concerned Wien histamine is in¬ 
jected into an animal the lesulting condition of shock does 
piesent ceitain diffeiences fiom anaphylactic shock One 
diffeience is the lessened blood coagulability due to the libera¬ 
tion of hepaiin from the livei, which is absent in histamine 
shock Shock produced by peptone is more like anaphylactic 
shock than that produced by histamine The main mani¬ 
festations of shock can be accounted foi by contraction of 
smooth muscle and damage to capillary endothelium Ana- 
phyla\is, theiefoie, is a highly artificial condition brought 
about by the injection of a large amount of antigen directly 
into the circulation of an animal that has been sensitized 
There are certain natural diseases which differ from anaphj- 
laxis in a number of ways but in which there is definite evi¬ 
dence of a similar under Ijnng meclianism It is these diseases, 
mainly studied in man, that are termed "allergic.” 

In 1845 Wharton Jones described certain white blood cells 
of distinctive appearance, with double lefiactoiT granules 
Thirty-four years later Ehrlich desciibed their identification 
with acid stains Since Eliilich’s day Samtei'^= has estimated 
that close to 10,000 papers on this subject have been uiitten, 
yet our knowledge of these cells, the eosinophils, is still de¬ 
ficient Wien their numbei in the cnculating blood is de¬ 
creased by ACTH or the hormones of the adrenal cortex, wliat 
becomes of those lost from the circulation^ Wiv is the ieduc¬ 
tion in the count so consistently in the neighborhood of fiftv 
per cent’ We do not know Samter has demonstiated that 
lung tissue from sensitized guinea pigs can be tiansfencd to 
normal pigs and effect an eosinophilia, he expresses confi¬ 
dence that an "eosinophilic factoi” exists, though not yet dis¬ 
covered 

The effectiveness of ACTH and cortisone in the treatment 
of asthma led Kuhne, Schmidt and Kama” to emplo\ cortisone 
alone oi combined with fevei therapy in a series of forh cases 
Artificial fever was brought on by a tur-pentine abscess m 
thirteen, by injection of milk or a mixture of non-pnthogenic 
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bacteria m normal saline solution in fourteen, in the other 
thirteen cases, cortisone was given alone The combination 
of turpentme abscess fever and cortisone gave especially 
gratifying results, this was the more strikiiig as the patients 
in this group were suffeilng from severe continued asthmatic 
spasm. Three cases were failuies, but in general the tendency 
toward attacks was reduced The presence of eosinophilia 
proves lowered function of tlie adrenal cortex and calls foi 
replacement therapy with cortisone 

MINERALS 

For the localization of brain tumors, Amyes, Deeb, Vogel 
and Adams’* employ a radioactive isotope, iodine or phos¬ 
phorus, and two kinds of Geiger counter Tlie standard type 
of instrument is used in the diagnostic survey, and held in 
close proximity to the skull, the smaller, more sensitive scin¬ 
tillation counter is introduced into brain substance through 
a surgical opening, on some occasions a small burr hole. This 
latter instrument is a needle Geiger tube, 2 mm. in diameter. 
With a sensitive tip, it makes possible a localizing of neoplastic 
tissue with a minimum of damage to the brain The external 
approach has Its limitations being of value for tumors in the 
cerebral hemispheres but not for tliose m the posterior fossa 
or the midline. The scmtillation counter is brought into use 
In the first stages of surgery, in many cases it roveals the 
exact site and dimensions of the tumor Of fifteen cases of 
expanding intracranial lesions, its telltale click gave the 
needed information in fourteen, m the fifteenth case the 
lesion was an abscess 

A long range study of the value of fluorides m the pre¬ 
vention of dental caries ivas begun seven years ago In the 
Passaic General Hospital Expectant mothers receive a fluor¬ 
ide during pregnancy, the child takes it later, until calcifica¬ 
tion of the permanent teeth is complete At the time of the 
birth, samples of blood are taken from the umbilical cord and 
the placenta, the fluoride content is calculated and checked 
ngainst similar samples from “control” patients, who have 
revived no fluoride except what happened to be m their 
onnking water The “cord blood’ shows in the average pa 
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ijent a much highei fluoiide content than is found m the 

coid blood” of the contiols, by as much as 175 to 250 poi 
cent The placental blood hke\\ ise shows an increase, but in 
less degree Feltman and Koser present an interim lepoit 
The study is m progress, and the final results mil not bo 
determined until the investigators can evaluate the resistance 
of the permanent teeth to decay 

The role played by minerals m the human econonn, a mat¬ 
ter of interest to everyone, receives due attention from 
DarndsonThe past decade has brought into great promi¬ 
nence the question What part has Fluorine in the prevention 
of dental canes'^ The fluoride content of foods must not be 
overlooked as a source of supply of this element, for example, 
certain baby foods mth added bone meal ma}’’ contribute 
a considerable amount. The answer is still to be detennmed 
In the matter of Iron, it is established that non is bound 
by a specific globulin, beta-1 Once non stores aie depleted 
they apparently are rebuilt slowly, whether the source is 
food or medication A baby has adequate non supplies for 
its first SIX months, but, if it is maintained on milk alone, 
it mav develop an non deficiency anemia Copper, in tuin, 
IS essential for the sjmthesis of hemoglobin, but oiii diets 
usualh contain enough copper for our need Cobalt is an 
essential pari; of the “B12” molecule Lack of cobalt in 
sheep creates a deficiency preventing synthesis of “B12” and 
leads to severe anemia and weight loss Responses to cobalt 
and to “B12” seem to be similar, if not identical From animal 
experimentation Zinc rs deemed a necessity for nonnal growth 
It appears to be related to insulin storage and activiti 
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CARCINOMA OF THE LARYNX CLASSIFICATION 
AND RESULTS OF TREATMENT »t 

John K Lindsay, M D , 
and 

W M S Ironside, F R C S (Ed ) 

Chicago, Ill 

With the advent of the nei\ radiotheiapy machines and then 
increasing use m clinical work, it has been considered advan¬ 
tageous at this stage to evaluate the results of treatment by 
the older methods Although so far there has been no definite 
evidence that the cure in relatively superficial lesions such as 
cancer of the larynx, is likely to be any greater with the newer 
tipes of radiotherapy', obviously some standard must be set in 
order that their true value may be estimated The results 
obtained by treatment with former methods of radiation 
as well ns by surgical procedures are presented Such results 
will form a basis for comparison with newer methods 


CLASSIFICATION 


Tofte piesent day there is considerable confusion as to the 
“>Mimtion of tumors of the larynx It is necessairy, there- 
ore, before going further to discuss this problem 

most widely used system is one devised hr tire 
" ^th century Knshaber’ and Isambert* were respon- 
S A 1 ^^ ^''osion of laryngeal tumors into 1 Bxtnnsic 
ofo I Subglottic groupp. Thei'e is some difference 

^ which of these gentlemen was responsible for 
® introduction of the extrinsic group 

^®^ture, however is that this system has sur- 
of 1 ®*P®*iaIly as it was conceived within two decades 
_^cepUon of the laryngeal mirror 


OtolsrynaolOBy of the Unlvemltr of Chtcano 
ekla,o_ llllnSli'”““S the minol. Bt»te lleUlc*! Society May 17 

tor iHjbiicauJi** *106*?** l4irj'niro«cope Office and oc 
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In Older to discover just what the terns m this classifi¬ 
cation mean, the liteiatme of vaiious authontios has been 
reviewed 

The Subglottic group presents little difficultv It is acrced 
that tumors m this gi-oup arise between tlie lowei boiclei of 
the cricoid and the undei sui-face of the true vocal coid The\ 
are notoiiouslv “silent” for a long peiiod and the prognosis 
usually IS poor 

The Inti msic group There is a gieat diveigcnce of opinion 
as to the extent of this group The loner limit is genoialh 
accepted to be the free margin of the tiue cord, honc\er, 
the upper limit vanes consideiablj Some take the true coid 
as the limit and use “intrinsic” and “coidal” as almost 
synonymous (Walsh,^ Fnedberg and Vollnei), others take 
the free margin of the false cord (Hayes Martin) , and some 
accept the upper surface of the vestibular fold (Negus)' 

In the classification nheie “intimsic” is applied to coidal 
lesions, “endolai'jmgeal” is applied to lesions iinoUing the 
ventricle, ventiiciilai bands, arwtenoids, interaijdenoid fold 
or ciossing the antenoi commissuie 

Due to the difference in sjTnptoms, degiee of differ eiitialion 
of tumor, rate of progress of lesion, and prognosis, it seems 
advisable to separate the cordal lesions from others aiising 
within the lumen of the larjmx 

The Extrinsic gioup This teim has been used to describe 
tumors invading the inner suiTace of tlie lai'i'nx above the 
very indefinite extent of the intrinsic group In Walshs 
classification it is applied to lesions aiising supcriorh to 
those in the “endolarj'ngeal” gioup It is also applied to 
lesions on the outer aspect of the lai'j’nx, such as the pyi iform 
sinus and postciicoid region 

On consider-ation of the phjsiolog\% histolog%', simptoma- 
tologv and results of treatment it v ould seem essential to 
regard lesions of the upper aperture and outer surface of the 
lan,Tix as pharjmgeal rather than larjmgeal In recent \ears 
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thiB has been the view of Baclesse ^ Cacln Hautant, Leboigne/ 
Ledennan,’ L^rou, Robert and Wilson 

With this consideiable confusion as to classification the 
anatomical sites of carcinoma of the larynx as desciibed by 
the International Committee for Stage-grouping in Cancel 
and for the Presentation of the Results of Treatment of 
Cancer (referi’ed to as 1 C P R ) m Copenhagen in July, 19B3, 

18 extensively welcome The report of the committee has not 
yet been officially accepted, but is a guide to the modem out 
look on the problem by tlie radiotherapist Such a classifi¬ 
cation (Table I) also offers advantages to the surgeon 

TABLE 1 

ANATOMICAL SITES OF CARCINOMA OP THE LARYNX I C P3 

Carcinoma of the Supraglottis 
Carcinoma of the Glottis (Vocal Cords) 

Caranoraa of the Subglottis 
Carcinoma Occumng in Boiderline Areas 

The lesions in this fourth group ‘ arise at or near the upper 
border of the larynx in which on examination it is impossible 
to state accurately whether the original lesion began within 
or without the larynx Such lesions should be included \\ ith 
the pharyngeal caiclnoma ’ 

The group ‘ Carcinoma Occui-rlng m Borderline Areas ’ 
la still rathei vague Lederman* giving sound reasons had 
previously suggested that the epiglottis be divided into 
infrahyoid and suprahyoid portions gi-owths involving the 
suprahyoid portion should be considered epilaryngeal tumors 
° pharynx. Thus tlie supraglottic area includes the ven-"^ 
Wcle ventricular fold and infrahyoid portion of the epiglottis 
rais puts a more definite limit to the supraglottic area and 
• ould reduce the number of cases being placed in that group 

STAGING 

The staging as veil as classification has been of various 
but the I C P R method previously described by Le- 
iRne,* is the one used in this aeries and is shown in Table II 
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TABLE II 

CLINICAL STAGES IN CARCINOMA OF THE SUPRAGLOTTIS 
GLOTTIS AND SUBGLOTTIS (l S P R ) 

Stage I Carcinoma limited to the mucous membrane Full 
mobility of the laiynx letained No nodes palpable 

Stage II Caicmoma, infiltiatmg but not extending beyond 
lai-ynx Mobility of laiynx impaired or lost No nodes pal¬ 
pable. 

Stage III Caicmoma extending beyond laiynx, oi nodes 
palpable but movable 

Stage IV Involvement of skin, oi nodes fixed, or distant 
metastases present 

The term “mobility of the laiynx" should be noted Tlie 
obvious meaning, mobility of the whole larynx on deglutition 
01 palpation is ceitainly not intended noi does it mean move¬ 
ment of the vocal coids in all sites In tlie supraglottic 
lesions it refers to the movement of the ventiicular fold, m 
the glottic lesions, to movement of the vocal cord, and in the 
subglottic lesions it must lefer to coid movement This latter 
IS a weakness m the system but as tlus group is lelativeli 
small it IS not veiy impoi'tant Certainly this system of stag¬ 
ing IS an improvement on that prenously accepted, the 
system of Nielsen'® wheie the glottic lesions aie adequateb 
dealt with but the subglottic are arbitrarily allocated to Stage 
III and supiaglottic lesions to Stage IV Thus in the Nielsen 
staging, lesults of treatment m Stages I and II give higher 
results because the unfavoiable noncordal cases aie excluded 
and the survival I'ates in Stages III and IV me raised by in¬ 
cluding the early non-coidal lesions mth the advanced coidal 
cases 

If some such scheme of classification and staging, as sug¬ 
gested by I C P R , was accepted internationally by both sur¬ 
geons and radiotherapists it nould lead to a more accurate 
presentation of results and comparison of results would be 
possible, further, lesults of lelativeb small series nould be of 
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value, as they could be suinmated to give numbers which could 
be evaluated on a sound statistical basis 

treatment 

Surgery In this senes the surgical treatment has consisted 
of 

1 Biopsy excision 

2 Laryngofissure 
8 Laryngectomy 

4 Radical neck dissection for metastatic nodes 

It may be pointed out that endoscopic removal was pei 
formed only once, and gave over five years of freedom before 
recurrence Laryngofissure was the other conservative sur¬ 
gical procedure There were no hemilaryngectomies or other 
modifications In no case was a radical neck dissection per¬ 
formed prophylactically and only one patient suffered bilateral 
neck dissection The surgery was performed mainly by Drs 
Lindsay Perlman Schuknecht and Bmnschwig 

RaduUton 
1 Deep X ray 

2. Neck mould collar (1 case) 

Deep X-ray therapy has been given with machines gener 
sting 200-250 KV with H Vi of 1 0 1 6 mm Cu The time 
dose has been 5000-6600 delivered during 36 62 days and 
through 6x6-10 cm field 

No cases were treated by the Fmzi-Harmer fenestration 
t^nique, nor by endoscopic needling, nor by interstitial deep 
X ray of Lambert and Watson techniques Recurrences were 
tmted by laryngectomy Treatment was carried out under 
the direction of Dr Carpender and Dr Hamaniu 

^ far there is very little evidence that In actual fact super 
vritage machines or cobalt units will replace the standard 
260 or 600 KV X-ray machines in the curative radio- 
wcrnpy of superficial tumors such as of the larynx, or if they 
^ the resulU will be no better, as cancer lethal doses are 
«adily achieved b> the older methods Reduced skin dosage 
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and leaction is the only majoi advantage of the nnsoi 
machines 


RESULTS 

The cases undei leview aie a senes seen in tlie Univeisiti 
of Chicago Clinics up to Decembei 31, 1949 Those liaic, 
theiefoie, been obsei’ved, if alive, foi at least five veais 

Not included in the senes aie cases which have been pai- 
tially tieated at othei centeis and those in nhicli theie has 
been death fiom othei causes Those whicli have failed to re¬ 
turn foi examination oi we have failed to contact, have been 
counted as failuies as it has been assumed that thev have died 
fiom the malignant lesion This lattei condition does not tend 
to impiove the five yeai suiwival late The senes consists of 
47 cases of which a summaiy is presented m Table III 

TABLE III 


47 CASES UNDER TREATMENT BY SURGERY - RADIATION 
OR COMBINED 


Classification 

No 

6 lonr SiirM'nl 

Per Cent 

Supraglottlc__ - - 

11 

6 

54 5 

Glottic _ __ 

36 

28 

77 7 

Subglottic _ __ 


0 

0 


The number of cases in this senes is consideied still too 
small to gii'e an accurate evaluation of tieatment paiticulaih 
when bioken down into vanoiis sites and stages, but some 
obseivations can be made 

Of 11 supiaglottic cases, si\ gained five icai sunmal or 
54 5 pel cent 

Of 36 glottic cases, 28 gamed five yeai sunival, 77 pei cent 

Theie weie no cases in the subglottic gioup 

These oveiall figuies confinm the well established fact 
that the piognosis of the glottic gimip is much bettei thsn that 
of the supiaglottic gioup 

The glottic lesions have been bioken dowm into stages m 
Table IV 
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TABLE IV 
GLOTTIC CANCEK 


etA(r^ 


6y««.r Survival 

Per Cent Cure 


_9 

9 

100 


2R 

18 

72 


1 

0 

0 

rv 

1 

1 

100 


The excellent results in Stage I glottic cancer are at once 
apparent 

Of nine cases in this stage nine gamed five-year survival 

There were 25 cases in Stage II and of these 18 attained 
five year survival, t c 72 per cent 

There was only one case m each of Stages HI and IV and 
these, therefore, wiU not be studied further 

It is to be noted that 70 per cent of cases in this glottic 
group were in Stage II 

In Table V these nine cases in Stage I have been broken 
down according to the treatment received 

TABLE V 


GLOTTIC — STAGE I 


Treatment 

No 

6 Tear SurvWal 



8 


6 

6 




caae* to fl 

4 

4 


One patient treated by radiation had a recurrence at the 
end of six and one-half years and was tiien treated by 
laryngectomy He is alive and well at the end of ll'/i years 
after diagnosis 

On reviewing the results of treatment of the limited or 
Stage I glottic lesion by surgery and radiation at 11 centers 
throughout the world it was not^ that there was considerable 
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vaiiation in the lesults obtained bv both types of treat- 
ment ® ^ ^ 1810 ^ 


The diffeience in suigical i-esults may be mainly due to 
selection of cases Some surgeons may be particularly careful 
to do the conseivative opeiation only on yell localized uni- 
lateial lesions while others will tend to be moie optimistic 
Likewise with ladiation theie is consideiable variation yliich 
may be due to differences in expeiiences and technique 

If we compaie the aveiage lesults of suigeiy with the a\or- 
age lesults of radiation theiapy at these various centers we 
find that theie was only 2 pei cent in favor of surgen', 88 
pel cent against 86 pei cent, gaming five yeai suiwival 

In Table VI the glottic Stage II lesions have been biokeii 
douTi accoiding to the ti eatment i eceived, smgerv, deep X-ra\, 
01 combined theiapy 


TABLE VI 


GLOTTIC — STAGE 11 


Trentment 

No 

6 1 tor Sur\ Ual 

Ppr Ct nt 

Surgery ___ _ _ _ 

11 


mrmm 

Radiation_ __ 

11 



Combined - __ 

10 



All cases coming to surgery 

20 


70 


• T\\ o case* sub<icqvienU\ required larj-ngectoiti> thereb\ rediicliit Uie 
long- term >iur\i%al rate to 28 6 per cent 


Of the 11 cases oi 72 per cent undeigoing surgen% that is 
to saj" larjmgectomy, eight obtained five year suiwn al In this 
senes, one patient had a localized lesion of one cord yhich 
has caused reduced movement of the cord Endoscopic re¬ 
moval gave ovei five year freedom fiom recunence A fiiitlior 
pel rod of five yeais has been gained by iadiotherap 3 ' 

If the 14 cases leceiving primary radiotherapy arc evammed 
m detail, we find tliat there veie six five-veai smmals Two 
of these cases subsequently lequiied larvngectomv and arc 
alive and well at 10 and 16 >eais postoperatively Wide the 
five veai suivival rate was 43 pei cent, the long term cure 
rate vas 28 5 per cent in the cases receiving radiation onh 
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Of the nine cases later subjected to laryngectomy six gained 
five yeai survival following sm-gery, thus of the 14 cases 
receiving primary radiation no less than 10 or 71 pei cent 
eventually gained five year suiwival after secondary laiyn 
gectomy It should be pointed out that the Group II cases 
which were radiated were mainly a selected group in what 
may be called eaily Stage II Cases in late Stage II Wei’s 
recommended for primary laryngectomy 

Of the ten cases which i-eceived one form of treatment 
followed by the other when the tumoi failed to respond or 
where there was recurrence after months or years, no less 
than seven oi 70 per cent gained five year survival after the 
second form of treatment. 

If we examine all cases coming to surgery we find that of 
20 patients, 14, that is 70 per cent, gained five year sui’vival, 
which was approximately the same as that obtained in those 
receiving only surgery 

From this expenence, agam remembering that it is only a 
small series in these early Stage II cases when there is doubt 
as to choice of treatment between i-adiatlon and laryngectomy, 
or when it is imperative to save the voice, although radiation 
does not give as good results as suigery in Stage II, it is fairly 
safe to give radiation first and treat by surgery later if there 
is a recurrence. The percentage of five year survivals after 
delayed laryngectomy appeared to be as good as though sur¬ 
gery had been undertaken in the first instance, and in addition 
the patients did not lose the possibility of retaining the voice, 
however, the I’esponsibility of the laryngologist is greatly in¬ 
creased since it is up to him to discover a recurrence at the 
earliest possible date Foi this reason patients receiving this 
form of treatment must report frequently and direct laryngos¬ 
copy and biopsy must be undertaken on the slightest sus¬ 
picion. 

The I C P R method of dasslfication has also been used in 
>^nt repoi-ta by Lederman" and Von K. Sehdrer” Treat¬ 
ment of glottic carcinoma. Stage 11 by radiation therapy by 
these authors gave five year cures in 35 and 53 per cent 
tespectivelj By comparison the results obtained in our series 
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were 43 per cent by ladiation and 70 pei cent by suiireiT of 
five yeai cuies 

Of the 11 supiaglottic cases theie was one in Stage I, 
foui in Stage II, six m Stage III, and none m Stage IV 

The overall five year smvival peicentage was 45 It is 
significant that 54 pei cent of cases nas in Stage III (see 
Table VII) as compaied noth 70 per cent m Stage II in tlie 
glottic gioup 


TABLE VII 


SUPRAGLOTTIC 



No 

5 ■VenrSiir\lvBl 

Stage I 

_ _ ..1 

0 

Stage II 


1 

Stage III 

-- _ _ 6 

4 

Stage TV 

- - - ~ 0 

0 


The treatment used m the supiaglottic cases is shown in 
Table VIII 


TABLE VIII 


SUPRAGOTTIC 



No 

Q \<'Hr Sur\ l\nl 

Radiation _ _ „ 

8 

2 

Surgery--- 

2 

2 

Combined ~ - - — — 

3 


All coming to Surgery - 

5 

■1 


It IS seen that of nine cases tieated primal ilv by radiation 
only tivo gained a five yeai suiwival, lioivevei, this group in¬ 
cludes some cases consideied to be inopeiable The t^vo cases 
undeigoing suigei'y (lai’jmgectomy) piimaiily both gained 
five yeai suivival and of thiee having surgeiy following radia¬ 
tion two weie five yeai suivivals Due to the small number of 
cases m this group, it is impossible to examine the results of 
the tivo diffeient foi-ms of tieatment in the various stages 

Wide lemembeimg that some of the radiation cases mm 
have been receiving only palliatne tieatment the impression 
is gamed that suigen^ offeis moie than radiation in this group 
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at the present day with the help of tlie antibiotics and the 
improved techniques m neck surgei-y 

CONCLUSIONS 

The resuits attained at the University of Chicago Clinics 
along with those reported from other centers on the treatment 
of carcinoma of Uie lai-ynx seem to warrant several con¬ 
clusions In the Stage I glottic lesions, excellent results can be 
obtained by either i-adiation or surgery 

In cases where the quality of the voice is an Important con¬ 
sideration radiation offers some advantage over surgery, pro- 
Mding that the radiation is properly controlled and that there 
IS a careful follow up to detect any recurrence 

In the Stage II glottic carcmoma the results of surgery were 
better than those gained by radiation, however, as indicated 
there IS a small group in the borderline between Stages I and 
II where radiation may be safely tried and surgery reserved 
for a possible recurrence 

For some tune now there has been a policy at the University 
of Chicago Clinics that in those cases which have passed from 
Stage 1 into borderline or early Stage 11 and where the choice 
of treatment lies between radiation and laiyngectomy and no 
longer between radiation and laryngofissure or some other 
conservative sui’gical pi-ocedure, radiation is advised and re¬ 
currence IS treated by laryngectomy In these cases radiation 
has given some good results When there has been a recur¬ 
rence, laryngectomy has given almost as good five-year sur¬ 
vival rates as though the case had been treated primarily by 
surgery This policy has had the advantage of allowing a 
certain percentage of such patients to retam the voice 

In the case of the supraglottic tumor, the impression gained 
from this senes is that surgery offers a better five-year 
survival rate than radiation. 
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MASSETER MUSCLE TREMOR AN IMPORTANT 
FACTOR IN MANDIBULAR JOINT DYSFUNCTION’tt 

James B Costen, M D , 

St Louis, Mo 

A type of bilateral maaseter muade tremor occurs m a 
limited number of cases being studied as mandibular joint 
problems Those observed were readily differentiated from 
paralysis agitans and from senile tremoi Absence of mask- 
bke expression, hand motions, and other signs appeared to 
prove that tliese belong to the senile tremor class, however 
there is an age variation Unilateral masseter tremor belongs 
to the degenerative palsy group, which usually shows many 
other obvious clinical features Oigamc disease of the nervous 
system is absent in most cases of bilateral masseter tremor 
It seems to be either an isolated muscle phenomenon, or a 
fraction "of oral (facial, Imgual and masticatory) movements, 
including both spasms and tremor on a functional or psy¬ 
chogenic basis initiated at the subconscious level’” (Kem- 
pinsky) 

It may not be observed at once, but may be detected by 
palpation with each thumb firmly pinching into the anterior 
border of each masseter muscle, with the patient’s mouth 
closed Pulsation of the facial arteiy is noted as synchronous 
with the pulse. ’Tlie tremor averages about three oscillations 
per second it slows under pressure of the thumb, and when 
palpated a moment later, has resumed a rhythmic rate It 
will sometimes disappear when the patient relaxes, and re¬ 
turns under tension or mterest 

The patient ivith masseter tremor describes vague dull 
aching of the jaws, otalgia, and other reflections of pain 

*5® Neurophr.lolosr, W»iih 
iicL **^*'^y SehCMil of Medicine, and the Oac«.r Johruon Initllute Su 

ophth.lnnolon. .„d Oto,.rr. 

EdlloV'w’' •upp«rt«d entirely by the John Swift Fund 
PhblldtlSn inly™*!#!' ’'•"'Wed In Lnrynsoioope Office end ecceptcd for 
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OF CLINICAL FINDINGS IN PATIENTS WITH MASSETER MUSCLE TREMOR 
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MASSETER MUSCLE TREAIOR (ConcL) 
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ness. Tmjs tender to 
palpation nmaseter 
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tJTJical of mandibulai joint disease If old dentuies aie irom 
they aie descnbed as loose and difficult to hold in place’ 
With adequate new dentuies the patient describes excessnc 
tiring, and one oi both dentines aie left out of the mouth at 
intei vals This applies only to cases mth the status of peima- 
nent tremoi The tiling and tiemoi which begins Mith inser¬ 
tion of new dentuies lasts a few days and subsides, is due 
to the stretch” i eaction This i eaction is the basis of clonus 
“If a lapid stretch is foiced upon a muscle, an outburst of 
afferent activity lesults in a cycle of motoneuron responses 
in large numbeis in step with each other A series of clonic 
responses gives thus a tiemor effect included in this are 
the elevators of the lowei jaw”- Further, in the presence 
of massetei tremor, when occlusion is balanced irith partial 
dentures, striking of teetli unevenly is descnbed after ap¬ 
parent perfect lestoiation If this is corrected, relief is 
obtained foi a short inter val, then stiibng begins on the 
opposite side 

In this senes of 22 cases, 19 are female, and thiee are 
male, ages langing fiom 37 to 85 yeais Tnelve are biiofed 
in tlie chart The remaining ten cases aie either duplications 
01 exclude one multiple sclerosis and one pseudobulbai palsj 
All have, ivithout exception, a psychogenetic overlay, as sug¬ 
gested by Di Kempinskj’- It is impoifant to separate tiie 
muscle tiemoi group fiom those mth a background of supra¬ 
nuclear palsy In the latter, occlusion cannot be sustained, 
dentures cannot even be held in tlie mouth, degrees of dis¬ 
comfort cannot be determined These begin mth speech dif¬ 
ficulty and ejecting of the lowei dentuie with the tongue 
There is unilateral fine massetei tiemoi Thej’’ progress into 
the hopeless stages of reflex contractions of mouth and 
masticatoiy muscles, also, conveision neuroses mav not c 
included here, because pain desciiptions aie unreliable 

Treatment is sjTnptomatic, reliance being mainly placed 
upon elastic splinting of the low er jaw By simple mechanic! 
suppoii;, this seems to lelieve the muscle fatigue produced ' 
massetei tiemoi Psycliiatnc investigation is being carried on 
in selected cases and may provide a solution for some of tfie 
problems Routine palpation of the masseter muscles is es 
sential to early observation of this condition 
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SUMMAKY 

We are not so much concerned here witli identifying the 
pain effects incidental to the mandibular joint syndrome, as 
■with directing interest to an important muscle incoordination 
Masseter tremor may be obscure when not noted in connection 
with facial and oral movements, it may occur as an isolated 
phenomenon It is not fibrillation nor fasciculation, nor 
arniple muscle spasm. 

The distinction between phases of oral and facial palsies 
which also mcliide massetei tremor is not easy to define clini¬ 
cally, and actually is unnecessary, however, recognition of 
masseter tremor, not accompanied by other faaal movements, 
IS extremely important, completely controlling the prognosis 
in cases bemg treated for any type of mandibular joint dis¬ 
order 
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CLINICAL EVALUATION OF PRESBYCUSIS 
ON THE BASIS OF DIFFERENT TESTS 
OF AUDITORY FUNCTION 

G Pestalozza, MD, 

and 


I Shore, MA,* 

St Louis, Mo 

The otologist who deals with eldeily, hai d-of-hearing patients 
knows how seveie the heaimg disability of his patients can 
be, even when the oveiall amount of heaiing loss is not \on 
gieat He knows, fmtheirnoie, that two individuals vitli ttie 
same amount of heanng loss foi pure tones can diffei signifi¬ 
cantly in then perception foi speech 


The piesent investigation is a study of the lesults of differ¬ 
ent tests of auditoiy function in a gioup of elderh, hard-of- 
heaiing individuals This study is an attempt to deteimine, 
by psychophysical measuiements, medical history and findings, 
whethei oi not it is possible to impiove diffeiential diagnosis 
of those heanng losses which at piesent aie included under 
the generic teim of picsbyctiais This teim does not ielate to 
the location of the lesions in the auditoiy appaiatus, or to the 
factors lesponsible foi the deterioration of hearing We knmi 
fiom studies of previous investigators, and pai’ticulaih from 
those of Crowe, Guild and Polvogt', and of Fieandt and Sa\cn , 
that old-age alterations in the ariditorv" organ can iic caused 
bj’ difteient forms of disease in association vith riilTeiont 
histological lesions and pathogenesis 


'From the Research Department of Central In-jtltute 
St Loul? 3Il*'*?ourl Dr Pentnlozta on a Fulbripht IrlIon<hlp 
ftt the Centml Institute tor the as t itosenreh for > 
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pathology 

According to Fienndt and Saxen’, tlie tN\o most common 
auditory lesions are senile atrophy of tlie spiral ganglion cells 
and angiosclerotic degeneration of the innei eai Senile 
atrophy of the ganglion cells is generally an independent and 
self-contained phenomenon where the alterations t c , atrophy 
of the ganglion cells and of the nerve fibers, affect chiefly the 
proximal parts of the cochlea The organ of Corti and the 
blood vessels are uaually not included in the process 

The angiosclerotic degeneration of the inner ear, on the 
other hand begins histologically as a vascular disease tVhen 
there are lesions m the epithelium of the stna vasculaiis, it 
is possible to find marked changes in the coclileai duct, apart 
from a degeneration of the organ of Corti In more advanced 
cases, the supporting tissue is also included in the pathological 
process, w hich is characterized by sclerosis or homogenization 
of the connective tissue and rai"efaction of the bone tissue The 
fibers of the auditory nerve are not attacked first by this 
process and the changes occumng therein are only secondaiy 

Histologically, the atrophy of the neural elements m the 
cochlea corresponds to the clinical picture of piesbycusis 
Angiosclerotic degeneration of the innei eai alone does not 
produce, pnmarily, any important functional disturbances in 
the acoustic apparatus Auditory function seems to be well- 
preserved in faiily advanced cases Fieandt and Saxen’, 
indicate that pi-esbycusis may also have its origin in lesions 
which perhaps develop in old people on an aiferiosclerotic 
basis in the central acoustic pathways and centers Tlieae 
iMions are seldom the only reason for the defect in hearing 
since in most cases they ai-e also combined with a senile 
a^phj of the spiral ganglion cells and of the nerve fibers 
possibility of a central basis for the auditoi'y defect should 
be taken into consideration when in addition to the climcal 
picture of presbycusis there la found a considerable deteriora 
bon of hearing for lower tones 

According to these views supported also by the observations 
t Urowe Guild and Polvogt,’ it does not appear that vascular 
esions alone can be responsible for extensive damage to the 
rgan of Corti Very severe lesions of the stria vascularis 
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weie found ^vithout appaient damage to the oigan of Corti 
This fact has been confinned clinically by Bunch,who 
found that tlie aveiage heaung loss in patients with arteiio- 
scleiosis, hypeitension, chionic caidiac conditions, syphilis 
and malignant conditions is not gieatei than the heanng loss 
in gioups of individuals of the same age in good health 

Similar conclusions weie obtained by Riesco-MacCIure,’ who 
found that neithei clinical noi histopathologic differentiation 
was possible between senile hypacusis, piogressive hjTiacusis 
of unknowTi oiigin in young peisons, and hypacusis due to 
degenerative atiophic neuiitis in the cochlea Riesco-MacCiure 
believes that coclileai alteiations occunmg wnth old age are 
not due to vascular changes, but result from a degeneratne 
and atrophic neuritis 

Tins brief leview suggests that different lesions in different 
locations can be responsible for those heaiing losses which arc 
subsumed under our present clinical concept of presbycusis 
The literature is rich in descriptions of pathologic cliahgcs 
in the cochlea believed to be associated with aging, but mam 
of them, as Covell' states, may be due to aififacts of fixation 
or postmortem autolysis, and there is also the possibility that 
other important features in these obsenations on human 
temporal bones may have been overlooked 

It has been pointed out previously that lesions responsible 
for heanng loss with age may be located m diffeient parts 
of the auditory apparatus, namely, m the hair colls of the 
organ of Coiti, in the spiral ganglion cells, in the neiwc fibeis, 
and in the central pathw^ays It is difficult to identify the most 
common locations We can saj’’ that hearing loss in old age 
is a specific degenerative process with wdiich different parts 
of the auditory mechanism may fust be associated, and that 
the spiral ganglion cells and the peripheral nene fibers are 
probably among the first to reveal changes 


HEARING TESTS 

We were primalilv concerned with the possibility of dif¬ 
ferentiating the vaiious tiTies and locations of the l^esions 
that produce deafness in old age on the basis of psychophysical 
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measurements In otlier words, could we find some nudio- 
metnc cntenn to help us make a diffeiential diagnosis? 

A representative sample of elderly individuals was obtained 
from the files of the past two years of the Hearing Clinics at 
Central Institute for the Deaf These contained extensive 
mformation on about IBOO individuals who had received hear¬ 
ing tests and hearing aid evaluahons Tlic records consisted of 
a case history, audiogram for an and bone conduction, mon 
auial speech reception threshold (spondees), monaural maxi¬ 
mum discriminahon score, binaural field threshold for sen¬ 
tences, measurements of the patient’s performance with sev¬ 
eral hearing aids and an otolaryngological report (where this 
was not completely available, a subsequent examination was 
carried out by one of the authors—G P ) 

From these records a group of cases was selected that could 
be tentatively classified as presbycusis, according to the fol 
lowing cnteria of evaluation 

1 Otolaryngological report negative for otoscopic and rhi- 
noscopic findings and for previous ear diseases 

S Case history negative with respect to previous severe 
diseases 

S Sixty years of age or older (the range was from 00 to 90) 

4 Audiometnc indication of perceptive type hearing loss 

5 Pure-tone audiogram curve not exceeding a gradually 
Increasing loss for higher frequencies (only in 20 cases did 
the slope exceed 20 db per octave) 

5 Onset of deafness gradual and progressive, leas than 10 
years before the test. 

7 Bone conduchon almost equal to air conduction 

S Profile of right and left ear air conduction almost equal 
^^cnag by mole than IB db at any frequency (When 
e difference between the two ears was more marked we con 
» dered this an indication of some contributing factor other 
than presbycusis.) 

8 Average hearing loss foi pure tones (BOO 2 000 cps) be 
een 10 and 60 db (7B pei cent of the cases have a hearing 

>oss of beUveen 25 and 4B db) 
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Only 185 cases met our criteria 

We tiled to letest those subjects who lesided m the St 
Louis area and to do additional diagnostic audiometuc tests 
Of 70 pei-sons m this categoiy, only 24 could come back for a 
letest On these subjects we earned out the following tests 
which lasted about two hours 

1 Short stiuctuied interview, particularly concerning past 
medical history 

S Otolaiyngological examination for the subjects who had 
not had one 

3 Pui e-tone audiogram foi an and bone conduction, to find 
whethei the heaimg loss had inci eased 

4 Recimtment test (Reger technique of monaural loudness 
balance between different fiequencies) 

5 Monauial threshold foi spondees and monaural ma\i- 
mum discrimination scoie for PB lists, for test-ietest reli¬ 
ability 


APPARATUS AND MATERIAL 

Puie-tone audiograms were obtained with a Maico H-1 
audioraetei A block diagi am of the equipment used for speech 
audioraetrj' is presented in Fig 1 Hearing loss for speech 
was measured with the Harvaid Psycho-Acoustic Laboralon 
Test No 9* spondee woid lists, a set of lecordings of spondaic 
woids whose intensity decreases pregiessively Speech dis¬ 
ci imination scores weie obtained by presenting phoneticalh 
balanced lists,® each consisting of 50 monosyllabic words, at 
a relatively high level Usually, speech disci imination score 
was measured at a level 40 db oi moie above the patients 
threshold foi speech When the patient could not tolerate a 
high sound piessuie level, a lowei level was used Tlireshold 
foi sentences was obtained by means of Haivard Ps\cho- 
Acoustic Laboratory Test No 12,' a set of recoi dings of short, 
lelativelv easy sentences This test was done in the field, an 
anothei Hireshold foi sentences was obtained iihen testing 
the perfomance with a hearing aid 

The equipment diagrammed in the middle of Fig 1 v as used 
for monaural loudness balance test Tlie basic unit is an 
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electronic two-channel switch. Each channel was fed by a dif¬ 
ferent audio-osclllatoi, and a mixing network delivered the 
two tones to the same earphone Each tone was about one 
second long, with a moderately rapid but clickless rise and fall 
The output of Channel 1 was alternated \\ ith that from Chan¬ 
nel 2. 



'-' '-' U 
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when the DL is measuied with disciete tones at sensation levels 
of 5, 25 and 40 db Since negative lesiilts have also been 
lepoited by otheis (Liden and Nilsson,“ Lund-Iveisen’'^), and 
inasmuch as these negative lesults weie in agicement with our 
owTi expenence, we decided to utilize only the above-mentioned 
Regei^’ technique 

The testing pioceduie was usually the following The fie- 
quencies to be matched in loudness weie selected accoiding 
to the pui e-tone audiogiam, so that the patient matched the 
test fiequency wnth a lefeience fiequency at which the heal¬ 
ing loss was less than 25 db We avoided any matching of 
fiequencies moie distant than two octaves Foi instance, 
if a subject had 15 db heaiing loss at 500 cps, 25 db at 
1,000 cps, 40 db at 2,000 cps, and 55 db at 4,000 cps, the 
balance vas made by matching 500 cps and 2,000 cps If 
a subject had 15 db heaiing loss at 500 cps, 15 db at 1,000 cps, 
25 db at 2,000 cps, and 45 at 4,000 cps, the balance w as made 
by matching 1,000 cps and 4,000 cps In othei cases 500 cps 
Avas balanced against 1,000 cps oi 1,000 cps against 2,000 cps 
Fiequencies of 500 and 4,000 cps Aveie not matched because it 
was found that the judgment was too difficult foi most suli- 
jects 

In cases ivheie theie ivas a heaiing loss of more than 25 db, 
even foi low frequencies, it was moie difficult to demonstmte 
the presence of leciuitment In these cases both impaired 
fiequencies mav have had reciuitment For this leason, when 
the healing loss was moie than 25 db for all fiequencies, we 
took into account only positive results indicating the piesence 
of leciuitment Negative lesults ive considered merely as 
doubtful Howevei, only foui out of oui 24 cases were in tins 
category, and taking mto consideiation the threshold of 
and shaipness of response, it was possible to decide qua i 
tively wdiether oi not lecruitnient A\as present 

Testing pi ocedui e w as as follows Aftei having establislieil 
the threshold for the selected frequencies, one of the tones 
(usually the liighei) was set at 20 db above threshold, at 
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thiB tiine the second tone wag introduced in the same eai 
through the circuit of the electronic switch, so that two alter¬ 
nating tones of one second duration each were heard by the 
patient Tlie subject was asked to tell if tlie “loiv” or the 
' high' tone sounded loudei any time the intensity of tiie 
second tone was varied Aftei several measurements (usually 
not less than 10 or 12), balance was obtained The same 
measurements were repeated at 40 db above threshold and at 
60 db or more, according to the hearing loss of each patient 
at the tested frequencies 

RESULTS AND DISCUSSION 

AU of the available data wei'e analyzed and separated into 
two different groups A first senes of data includes the 
relations between pure-tone tests and speech tests among the 
total group of 185 old individuals as taken from the recoid 
files of the Hearing Climes The second senes includes the 
relation between recruitment and discrimination score in the 
smaller group of 24 individuals who came back to the Clinics 
for the retests described above 

We emphasize tliat oui sample of patients was ‘ selected " 
It included, in fact, a group of individuals who came spon¬ 
taneously to the Clinics or ivere referred by otologists, hearing 
societies hearing aid companies, etc. In other words, this 
investigation was not concerned with a random sample of old 
people regardless of the hearing disability of the subject, but 
with a selected sample of old people who came to the Chiucs 
because they complained of being hard-of-heanng For this 
reason, a comparison between oui cases and the cases of some 
preceding World's or State Fan (New York, San Francisco, 
San Diego and more recently Wisconsin) is not feasible 

Fig 2 shows the relation between hearing loss and discrimi¬ 
nation loss in the total group of 185 individuals The solid line 
mpresenta such a relation, on the abscissa the mean hearing 
loss for pure tones (BOO 2,000 cps) for 870 ears is indicated 
On the ordinate discrimination results are plotted in terms of 
d^lminatlon ‘loss” instead of discrimination ‘scoie” The 
dotted line represents the same relation when considering the 
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of a mild heanng loss, and became more severe as hearing 
loss mcreased The fact that poorer discrimination in old people 
Is associated ivith a greater amount of loss has already been 
observed by Gaeth,’* who, m a study on phonemic regression, 
found that in tivo groups of individuals with a discrimination 
"score” better than 69 per cent, the mean hearing loss svas be¬ 
tween 36 and 89 db, whereas in the group of individuals with 
poor discrimination (score below 68 per cent), the mean hear¬ 
ing loss was 61 db 


Gaeth says ‘ The most obvious interpretation is that 
phonemic regression seems to accompany more severe hear¬ 
ing loss In such an event, the two deficiencies might have a 
common cause On the other hand, it is possible that when 
a hearing loss reaches a certain degree of severity, phonemic 
perception Is more easily distmbed If this is true good 
phonenuc pereephon associated with severe perceptive loss 
way be rather exceptional ” Gaeth feels, however, that an 
alternative interpretation is more tenable namely, the im 
portance of selective factors that were instrumental m bnng- 
ng patients to the Clinics In any event, the fact that poorer 
wscnmmahon is associated with greater amount of heanng 
OM seems undoubtedly to be the case among this group of 
old individuals 


In order to verify this statement in other groups of mdm- 
wUn’ population all the individuals on 

Tv,.c!ni history revealed the presence of some other 

includiL'^o^i^ factoi-s This group was rather small, 
anH 1 ,™^-,^^ individuals 18 with cardiovascular disorders 
throe familial history of deafness, and 

Intowe^r diseases (diabetes) or chronic drug 

fnnction oTth * shows that the lines representing the 
"dth sub-group of individuals 

InPDii^ amount of over- 

loM of’gfi ^ average heanng 

small difference probably due to the 

wTh tw ‘"dmduaU (four) in the "clinical ’ group 

"'Ith this amount of hearing loss ^ 

iieSh ^ P®°P'® in 

ad a group of individuals with cardiovascular^s- 
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HEARING LOSS 

FlfT 3 Relation botneen dJscrJmlnntlon and hearintr Jovs In total pronp 
and In a sub-group shon Ing posJtl>e modJcal hlatorJej® 


oideis, hypertension, familial histoiy of deafness, and meta¬ 
bolic diseases, does not show a significant diffeience insofar 
as the 1 elation betn^een heaimg loss and disciimination loss 
IS concerned Although the necessity foi furthei moi'e ev- 
tended study is suggested, these lesults seem to confiim, 
even though consideied from a different angle, BunchV * find¬ 
ings, that health conditions do not influence the amount of 
heaxmg loss in people of the same age group 

Anothei inteiesting relation is levealed fiom the studj of a 
second group of indmduals selected fiom the files of the 
Heanng Clinics It was our purpose to find the I'elation be¬ 
tween heanng loss and discrimination loss in a gioup of 
young people, in oidei to ascertain whethei oi not the phe¬ 
nomenon of pooler disciimination associated uith gi’eater 
amount of heanng loss in a phenomenon pecuhni to old age 
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A group of young individuals was selected according to 
the following criteria 1 hearing loss of the peiceptive type, 
with bone conduction almost equal to air conduction, £ air 
conduction cui-ve of the “gradually alopmg’ type, showing a 
great similanty to presbycusis cuiwes 3 overall average 
hearing loss for pure tones in the same range as the group of 
old people, 4 not more than 40 years of age, 5 onset of hear¬ 
ing loss not before 20 years of age, m order to be assured that 
these individuals had acquired normal development of lan¬ 
guage during childhood Only 26 individuals met all the re- 
qmrements They had different types of hearing losses, and 
u^chnical diagnosis accoiding to the medical histoi-y and 
type of healing loss, was possibly the follomng 

Heredity three cases 


Neurologic diseases, vertigo two cases 

Hearing loss as a result of infectious diseases foui cases 

Traumatic deafness five cases 


Intoxication (quinine) one case 

U^own origin (not enough information from the medical 
ry to make a positive diagnosis) ten cases 


of^l^ individuals are representative 

measure hearing losses There was no 

h™i ’^rultment in the i-ecords but it is known that 
of ftp ^ above-mentioned causes are 

ment nislr^s"®^'^ Furthermore, it is assumed that recruit- 
SS d'scriimnation worse (although this is not neces- 
“my true), but certainly not better 

analysis of Fig 4 it may be noted that 1 Poorer 
loTat^^ " « F'^ater amount of hearing 

Plough wiUi individuals, al- 

I'eanngtt r gets worse as the 

40 db a d^dminatln^J ® tai a sudden elevation at 
of lounvi^A definitely less in the group 

same amoMni 'vith old individuals wiS^e 

was smaller, the comparison between tlie curves 
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FIs 4 Comparison of relations between discrimination loss and licnrlnc 
loss in a group of old patients and In a joung group with similar losses. 


seems to be quite suggestive, disciimmatioa m young people 
was always fiom nine pei cent to 20 pei cent bettei tlian that 
of the old people with the same amount of heaiinff loss (except 
at 40 db, wheie it is onlj’’ thiee pei cent bettei), and becomes 
almost 40 pei cent bettei when the hearing loss is 45-50 db 

These findings seem to be a fairly good confinnation of 
Gaeth’s''" findings on “phonemic regi ession ” According to 
this authoi, the phonemic-iegiession svmdiome includes the 
following features J It exists undei the guise of a percep¬ 
tive type heanng loss, 2 it mav be moie prevalent in moderate 
to seveie hearing loss cases, S it has no piesently knowTi 
cause, 4 it repi'esents a reduction in the abilitv to heai and to 
lepeat common voids at all supra-thieshold levels, 5 it ap¬ 
peals to be associated vnth a conesponding reduction m pitch 
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dlscrrmination ability, 6 it may be complicated by low vo¬ 
cabulary scores 

As a comment on our findings, it is m ortliwhile to point out 
how the ability to understand speech is substantially lowei 
than would be expected from the nudiometric scores of our 
population The phenomenon of phonemic regiession, reported 
by Gaeth, substantiates this finding Although associated with 
the overall amount of hearing loss even in young people, 
phonemic regression seems to be more clearly related to age 
It is difficult to tell which pathologic phenomena are at the 
basis of these findings, t c , whether end-oi-gan or central 
pathways are involved. We did not perfonn any teats of 
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inteJlectual functioning with oui subjects, as Gaeth did (CVS 
tests, ciitical fusion fiequencj' test, cancelJation test, time 
1 eaction test) These tests, m Gaeth’s population, did not shoi\ 
any significant deviation fiom the noimai, even in the subjects 
vnth a veiy pool disciimination scoie Appaientiv, among 
those subjects showing a phonemic-iegiession sjnidiome, e do 
not have signs of deci ease of intellectual functioning to e\plam 
the pool discimimation scoie 

The 1 elation between the slope of the audiogram and 
disci immation loss is shown on Fig 5 On the abscissa, the 
slope IS indicated as an aveiage of the slope (db pei octave) 
occuiimg between 500 and 1,000 cps and betNveen 1,000 and 
2,000 cps In the gioup of old individuals, discnmmation loss 
seems to be independent of the slope of the audiogiam In 
fact, disci imination is always veiy pooi (ranging from 62 
pei cent to 64 pei cent loss) in diffeient gioups with a slope 
less than five db pei octave up to 24 9 db pei octai'e Onh 
individuals with a veiy steep slope (moxe than 25 db per 
octave) seem to have a slightly moie seveie discnnunation loss 
(69 5 pel cent) In the group of young indnnduals, the 
function is diffeient, theie is a cleai indication that discumi- 
nation gets woise as the slope inci eases 

Another relation which emerges from oui data concerns the 
results of speech tests in ielation to puie-tone tests The hear¬ 
ing loss for spondees, available m 97 out of 185 individuals 
was related to the aveiage hearing loss for pure tones (500- 
1,000 cps and 500-1,000-2,000 cps) and the difference between 
speech and pui e-tone heanng loss for each subject vas cal¬ 
culated This difference has been related to tvo other factors, 

1 e, slope of the audiogiam and discnmmation loss 

In Fig 6 the abscissa lepiesents slope of the audiogram, 
and the oidmate repiesents the diffeiencc betveon heanng 
loss foi spondees and foi puie tones, positive numbers mean 
pme tones "better-” than spondees, vheieas negatne numbers 
indicate pine tones "worse” than spondees Standaid devia¬ 
tion ranges fiom 5 2 db to 8 8 db It is interesting to note t la 
onlv in those patients v itli steep slopes of the audiogiam (more 
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than 20 db pel octave) is there good agreement between pure 
tone (average 600-2,000 cps) and spondees When the audio- 
gram IS flat (less than B db slope pei octa\ e), or mildly sloping, 
the spondee hearing loss is gi’eater than can be predicted from 
the average 500-2,000 cps 

It is interesting to compare our results with Carharfs'' 
fmdings m a group of 882 individuals He found that tlie 
range of different scores was great within every group 
representing different audiometnc profiles (flat, gradual high 
tone loss, marlced high tone loss, notched beyond 2,048 cps, 
atypical, unselected) The standard deviations for the various 
groups were between 9 8 and 13 8 db Neveidheless, for a given 
group the mean loss in speech reception is numerically very 
nearly equal to the "better ear” average for 612-2 048 cps 
The only exception concenis the group of individuals with 
marked high tone loss, where the mean hearing loss for speech 
is 424 db and the mean for pure tone average is 48 8 db 
This indicates that individuals with a marked high tone 
loss generally speaking, have a smaller loss for speech than 
can be predicted from the audiometric curve with the usual 
methods. Our population as we mentioned above, deals with 
individuals with gradual high tone loss, but also includes 
some mdividuals with more marked high tone loss 

It 18 interesting to note that in our population the correla¬ 
tion between pure tones (averege 600 2,000 cps) and speech 
hearing loss as a function of the slope of the audiometnc 
points in the same direcbon as Carhart’s" fmdmgs 
The only difference is that among our population of old in 
dividiials, pure tones and spondees are almost the same when 
we slope of the audiogram is steepei and pure tones (av 600- 
2 000) are “better’ than spondees when the audiogram is 
fiat or more gradually sloping For this reason we tried to 
loss for spondees with pure tones average 
600-1,000 cps only The solid Ime of Fig 6 indicates that 
n this way the discrepancy between spondees and pure tones 
Mcomes even greater The function goes in the opposite 
mrection from the case of the average 600-2,000, the steeper 
e slope, the greater the difference between pure tones and 
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SLOPE OF AUDIOGRAM 

os PER OCTAVE AVERAGE 500-2000 C.PJ 


Fig 6 Difference between lienrlng loas for spondee* and for pure tones 
as a function of slope of the audlofimm for a group of old IndKldutvls 
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FIS' 7 Difference betneen hearing Joss for spondees 
ns a function of slope of the audlosrnm for a group of jouns IndlMdu 
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According to our data ive can confirm Carhart's stateinent 
that speech reception fop spondees appears to be more de¬ 
pendent upon sensitivity at 612 and 1,024 cps than at 2 048 
cps, since the group of individuals with a steeper slope of the 
audiogram (t c, with a more marked loss at 2,000 cps) have 
a smaller hearing loss for speech than can be predicted from 
the average 600-2,000 The disagreement between pure tones 
and speech in mdividuala with almost flat or mildly sloping 
audiograms is in contrast with Carharts results This dis¬ 
agreement might be due to age difference, since the subjects 
m Carhart’s population were unselected with respect to age 

For this reason, we examined the same relation between 
the slope of the audiogram and the difference between spon¬ 
dees and pure tones m a group of young individuals Fig 7 
shows such a relation Individuals with almost flat or mildly 
sloping audiograms (slope less than 5 db) show a better 
correlation between spondees and pure tones than individuals 
of the old group, pure tones are only from 1 to 2 db better 
than spondees. Furthermore, in all the individuals ivith a 
sloping audiogram (from 6 9 9 to 25 db slope per octave) 
hearing loss for spondees is smaller than can be predicted 
from the average puie tones 600 2,000 cps On the other 
hand, if we correlate loss for spondees with the average loss 
for pure tones 600 1,000 cps spondees show a greater loss 
as the slope increases 

The comparison of the relation between hearing loss for 
pure tones and heanng loss for spondees in young and old 
individuals shows that in young individuals the correlation is 
better In old individuals, spondees generally show a greater 
loss than can be predicted from the audiogram This finding 
IS not surprising, since it has already been pointed out how 
MVere discrimination loss is in old people, when tested with 
TO lists, as compared with discnramation loss in young people 
with the same amount of hearing loss 

Our results suggest that discnmination loss is significant 

ven n-ith easier speedi material like the spondee lists As a 
matter of fact, a careful analysis of the spondee scores m 
shows that many words were not under- 

°od bj them even when presented at a level well above 



1154 


PESTALOZZA &. SHORE PRESBYCUSIS 


thieshold In geneial, a spondee test stai-ts from a level 
about 20 db above the average puie-tone thieshold At this 
level, noiTnal subjects, subjects with conductive heaiing loss, 
and even most subjects with a peiceptive heaiing loss under¬ 
stand coiiectly almost 100 pel cent of the woids But mam 
of oui old patients did not lepeat coirectly 100 per cent cf 
the woids even at the level 20 db above thieshold AppaientU 
these old people had such a seveie difficulty in undei standing 
speech that it appealed not only in the PB disciiniination 
test, but even contiibuted to a gi eater loss foi spondees 
This geneialization needs moie caieful analysis and moie 
extensive study, but if this is ti ue, the concept of "phonemic 
1 egression” syndrome receives still gi eater support and seems 
to be moie stiictly confined to the oldei individuals 



DISCRIMINATION LOSS 


Fie S Difference between honrinR loop for 3pnndee;« tnil for pure torn 
ns n function of dlscrlmlnntlon loss tor the old Kroup 


Fig 8 shows the i elation betyeen discrimination loss and 
he diffeience between spondee and pure-tone loss 
00-2,000 cps) Among foui "disciimination groups, 
iffeience behveen spondee and average pure-tone loss m- 
1 eases as disciimination gets -noise In othei voids, in 
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viduals with good discnmination (loss less than 80 per cent), 
spondees are 3 db 'better” than pure tones, in individual with 
discrimination loss from 80 per cent to 49 per cent, and from 
50 per cent to 69 percent, pure tones are 2 and 3 db better 
than spondees, and finally in individuals "With verj pool dis¬ 
crimination (loss E^reater than 70 per cent) pure tones aie 7 
db better than spondees 

These findings further support tlie previous statement con¬ 
cerning "discrimination loss" even for spondees When dis¬ 
crimination is very pool even the threshold for spondees Is 
shifted and there la a lack of agreement with the average 
heanng loss for pure tones 



Oi KM OCTAVC AVIIUM7I; ftOD tOOO 


b*tW€en hwrlQK loss tor pure tone* and ibo 

of the aodloffT*m- 


Another factor should not ba underestimated when compar¬ 
ing the difference betiveen average pure tones and spondee 
OSS as a function of the slope, t e the compaiison of the 
hearing loss for pure tones in groups of individuals 
with different slopes of the audiogram. Fig 9 shows such a 
raation It should be noted that, in our group individuals w ith 
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an almost flat oi mildly sloping audiogram have a more se\eie 
heai mg loss than individuals with steeper slope of the audio- 
gram The difference is moie impressive when considenng 
heanng loss for the average pure tones 500-1 000 cps, but 
it is also present when we consider the avei'age 500-2,000 cps, 
excluding individuals with more than 25 db slope per octave 
Since we know that discnmmation loss is a function of hear¬ 
ing loss (see Fig 2), it is very likely that the gieatei dif¬ 
ference between puie tone and spondee loss found m indi¬ 
viduals with almost flat oi mildly slopmg audiograms is 
partially due to the largei overall amount of heaimg loss 
shoivn by these individuals 

In going through oui lecoids, we noticed incidentally that 
it was not always possible to pi edict the patient’s judgment 
as to how he liked the perfonnance of the heanng aid Some 
patients weie satisfied with then aids while otlieis were not 
We decided to investigate further to see what factors wore 
associated with this judgment 



FlS- 10 Clinical recorclB of two ^vUh S’'low'?inln°hc*r!nc 

satisfaction with a hlch-Ealn hearSnc aid. 
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Wfl assumed that gams obtained with heamg aids while 
using sentence material would be indicative of satisfaction 
with the performance of the hearmg aid Our results, how 
ever, do not warrant this assumption Some patients, al¬ 
though they received good gains, were not satisfied with their 
instruments We suspected that poor discrimination might 
be the influencing factor in this discrepancy This, too, did 
not seem to be true with all cases, since some patients voiced 
dissatisfaction with their aids even though their discrimina 
tion scores were fairly good 

It appears that factors other than gains and discrimination 
enter into the picture The amount of hearing loss may be the 
deciding factor For example (see Fig 10), a patient with 
a mild hearing loss and good discrimination (a) might not be 
satisfied with a hearing aid while on the other hand, a per¬ 
son with a more severe hearing loss (b) might enjoy wearing 
an Instrument even though his discrimination is very poor 

The examples cited above are extreme cases, to be sure and 
many different combinations of hearing losses, discrimina¬ 
tion scores and gams fall in between these two extremes. 
However, these illustrate that "scores” alone can not be used 
as a yardstick for predicting whether or not a patient will be 
satisfied with the performance of his hearmg aid Since 
only a small number of these patients returned for this in¬ 
vestigation, we do not have enough information to study the 
relationship between “scores and satisfaction with an instru¬ 
ment, This relation merits investigation on a larger sample 
of individuals 

Another purpose of our investigation was to ascertain 
whether recruitment is present in presbycusis cases, and which 
relations occur between recruitment and discrimination for 
“Pecch, According to the data of several authors (Hulzmg and 
Reyntjes,« Dix Hallpike and Hood,** Eby and Williams,*” 
HrIvs and Goodman**), a low discrhnlnation score at 
a high intensity level is a fairly reliable mdication of recruit¬ 
ment Hirsh, Palva and Goodman state that a low discnnuna- 
lon score will usually predict recruitment, but on the other 
It discrimination score does not always predict 

me absence of recruitment. 
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The 1 elation bet^veen leciuitment and discummation loss 
m the 24 old patients who letumed foi ie-test is shown in 
Jgs 11 and 12 Fig" 11 shows that these patients aie a good 
sample of oui population msofai as the i elation betw'een hear¬ 
ing' Joss foi puie tones and discummation loss is concemed, 
since this i elation is appioximately the same as m the total 
gioup of 185 individuals (see Fig 2) Reciuitmenl lesults 
Jiave been plotted m oidei to attempt a quantitative lather 
than a qualitative judgment 



FiK 11 CompnrlBon of thp relations 
hcarlnjr lowi for the total ^roun (185) a«d for the Belrclfi p P 
whom further tests vere mndc 


On the abscissa of Fig 12, 0 db means that the same dif- 
feience m db between the thieshold for the tw'o selected fie- 
quencies is still present at the maximum le\el (GO db or more 
above thieshold) at wdiich the test was perfomed On the 
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other hand, 10 or 20 db means that at the maximum intensitj 
level, the difference between tlie two selected frequenciM wm 
reduced by 10 or 20 db in respect to threshold le\d \\e 
counted changes less than 6 db as no recruitment, changes 
between 6 and 30 db as paitial recruitment, and changes 
more than 80 db as almost complete i^ruitment* Accoiding 



1*“ Relation between dlucrlmlnatl ►n lo»« and recrultnipnt Placrlml 
may be rood or bad If rpcmilmcnt I" ahaont hut |i nly had It ro 
’nuiuntat It craat 


b> these criteria the following results wcie noted Four 
^bjects gave uncertain results one of tliom because of his 
difflcnlty in understanding what kind of judgment wjvs 
gulfed in the test situation, thice oi tliom bcimuso their 
earing losses were moic than 2B db at every frequency, 
end recruitment may have been piesont at botli frequencies 
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score. This fact is additional support to the hypothesis of 
phonemic regression in old individuals The nature of this 
regression is not yet dear, but many suggestions indicate that 
its origin is not perlphei^ In fact, the absence of recruit¬ 
ment in most of the cases of presbycusis substantiated also 
by recent papers by Herbert and Sataloff” and by Schu 
knecht,” suggests that discrunination score can be affected 
even by lesions located in parts of the auditory apparatus 
other than the cochlea In other woids, phonemic regression 
may be present in the absence of any cochlear damage. Fur¬ 
thermore, rve know from the histologic studies mentioned above 
that lesions responsible for hearing loss m old people are more 
frequently located in the spiral ganghon cells and in the nerve 
fibers, rather than in the hair celU. Since recruitment is con¬ 
sidered to be a phenomenon strictly confined to lesions of the 
hair cells, it seems reasonable to state that absence of recruit¬ 
ment in most of the cases of piesbycusia provides good clinical 
support for histological findings 

A discrimination test alone is not of great diagnostic value 
in presbycusis cases if not assoaated with a recruitment test 
Since the discrimination Bcore is always very poor, recruitment 
should be the deciding factor In the few cases that show 
recruitment in our sampling, we assume that lesions are more 
extended to the hair cells of the organ of Cortl This can be 
due to the process of aging itself, evolving m a different 
manner, or to some other reasons not fully explained by the 
medical history 


SUMMARY 

The present investigation has been earned out in a group 
of 186 selected old individuals The relationships between 
Different tests of auditory function gave the following results 


1 In old individuals discrimination for speech is very 
^r even in the presence of a mild hearing loss A parallel 
vesUgation in a smaller group of young individuals with 
old 1 ^^/'",°'"!'^ charactenstics of healing loss as the 
crimi ° ti showed that young individuals have better dis- 
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2 In old individuals a cleai relation exists beh^een hear¬ 
ing loss and disciimination loss, discrimination becomes 
pooiei as healing loss becomes gieatei 

S No significant relation has been found between slope of 
the audiogiam and discnmination loss 


4- The relation between heanng loss and discrimination 
loss in a sub-group of individuals with positive medical historj’ 
does not diffei significantly fiom the i elation in the total 
gioup of old individuals 

5 Tile relation between hearing loss for puie tones, heal¬ 
ing loss for spondees, slope of the audiogiam and discrimi¬ 
nation loss shows that individuals with a steep slope of the 
audiogiam (more than 20 db pei octave) have a smaller 
hearing loss for spondees than can be predicted from the 
audiogram (average 500-2,000 cps) with respect to individuals 
with almost flat or mildly sloping cuiwes Furthermore, in 
individuals with good discnmination, heanng loss foi spondees 
IS a little less than for pure tones (aveiage 500-2,000), whereas 
in individuals with poor discrimination, heanng loss for 
spondees is definitely greater than for pure tones 

•6 Since in a group of young individuals the agreement 
between hearing loss foi pure tones and foi spondees is much 
more precise, these lesults substantiate the hypothesis that 
in old individuals a “phonemic-regiession” syndrome exists 
Phonemic regression seems to have a non-peiiplieral basis 

7 In a smaller group of 24 old individuals in which a 
recruitment test was per formed, 50 per cent of the subjects 
showed no recruitment, 30 per cent paidual lecruitment, 20 
per cent almost complete recruitment The absence of reciniit- 
ment in most of our cases of presbycusis is in good agree¬ 
ment mth those histologica' findings that indicate spiral 
ganglion cells and nerve fibers as the most common lesions 
responsible foi hearing loss in presbycusis 
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BINAURAL HEARING ANOTHER APPROACH 


Ettore Bocca, M D ,* 
Milano, Italy 


The pioblem of binauial summation at the thieshold, or 
above tlneshold level has always raised a limited interest 
among otologists On the contraiw physicists, physiologists 
and psychologists have appi*oached it fiom many angles since 
the time of Seebeck’® (1846) He observed that if the nhistle 
of a siren was led through two tubes to the two ears, it 
sounded weakei if one of the tubes was obstiucted Such 
empiiic observation leceived fuiUiei support bj' the work 
of Taichanow*'® (1878), who, using cuiients produced by an 
induction coil connected to a telephone, noted that a subthresh¬ 
old sound in one ear became audible when heaxd with both 
eais 


UibanschitsclP' (1893) confimed Taiehanow''s experiences 
by demonstiating that the induced voltage necessaiy to pro 
duce m a telephone a barely audible sound, needed to be twuce 
as high in monauial heaiing as in binauial heaiing Most 
people of that time, however, were convinced on the basis of 
the authoiity of Stumpf and Fechnei, that there was no real 
binauial summation of intensity oi of loudness but onl\ a 
sensation of gieatei clarity and fullness of the sound, fuithcr- 
more, the summation, if any, w^as merely physical, the inten¬ 
sity of two tuning foiks, one in each ear, being the same ns 
that of both folks in one ear 


An excellent review of the studies on this subject has been 
recently published by Hirsh," and w^e refer the reader to this 
aiticle foi more detailed information It was not until iv- 
cently, as pointed out by Hush, that the problem of binaurnl 
summation was taken again into consideration, using more 
modem equipment and moie leliable testing piocedures 

The purpose of these new' investigations was to put an end 
to the deadlock to which it had come as a consequence of the 


•Prom the Department of Otolnrj nfroloiD of the Unltcntllr of Ulan 
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contrary evidence produced by Stumpf and Fechner on the 
one hand and Tarchanow and Urbantschitsch on the other 

With the exception of aome studies of Fletcher and Munson' 
(1933), and of Causs4 and Chavnsse'* (1942) related to 
binaural summation of loudness at intensities well above 
tlireshold, all recent work on the subject concerns almost 
exclusively binaural summation at threshold The majority 
of the observers (Gage*, 1982, Hughes" 1937, Caussd' and 
Chavasse’*, 1942, Shaw, Newman and Hli’sh”, 1947, Keys" 
1947, Hli-sh'** 1948, Pollack’, 1948), gave substantial evi¬ 
dence that binaural summation does exist, that it is more than 
physical in ongin, and that at the level of the central nervous 
system a neaily perfect summation of the stimuli heard by the 
two ears takes place 

The average difference between monaural and binaural 
thresliolds, as observed by these authors, was about 8 db both 
for pure tones and for speech, however Sivian and White" 
deny that there are any differences between monaural and 
binaural minunum audible fields which are not due to the 
greater sensitivity of the better ear 

Ting enticisra has proved to be inconsistent by Caussd and 
Chavasse* and later by Hirsh, by a preliminary “equating" 
of the sensitivity of the two ears, so that they should be 
functionally equal in binaural or monaural threshold determi¬ 
nations Ckimplete agreement as to the presence, the site and 
the amount of binaural summation has not yet been reached 

As an otologist, I was not particularly interested in the 
physical issue, but some fortmtous clinical observations on 
patients suffei-mg from unilateral deafness persuaded me to 
try a new approach to the problem of binaural hearing the 
sigmficance of which, I believe, is no less for the otologist than 
for the physicist 

APPAEATUB AND PEOCEDUEE, 

Tile apparatus is shown in the block diagram of Fig 1 
It has been prepared for the present purpose by the firm 
EUT, of MUano 

Fourteen subjects were chosen for the experiment all ivith 
normal hearing in both ears, none of them specially sophiati- 
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cated m auditoiy expeiunents During the test they ueie 
isolated in a sound-pioof room, and they wrote or spoke 
the responses according to the speech matenal used (logo- 
tomes or words) The test material consisted of lists of ten 
mixed logotomes (nonsense bisyllables of AzziD and of ten 
meamngful bisyllabic words (phonetically balanced lists of 
Bocca and Pellegrini*) They were spoken by a trained 
examiner before a microphone connected rvith the two chan¬ 
nels, and the intensity of the voice was monitored bj a 
VU meter 

Experiment 1 With the patient sitting in the room and 
wearing his headphones, the intensity of the voice in Channel 
1 was progressively attenuated until a point was reached at 
which the average articulation score resulting fiom thiee 
determinations did not exceed 30 per cent Subsequently 



BLOCK DIAGRAM OF THE APPARATUS 
Flu 1 

Channel 1 was switched off and Channel 2 was switched on 
An ai-ticulation test was made on the second ear at an 
intensity of 45 db above threshold (threshold for obiious 
questions and sentences with filtered \oice) 

With the filter used (500 cps low-pass) articulation score 
never exceeded 50 per cent At that moment both channels 
w'ere switched in, and a third binaural articulation test was 
made Now and again one of the two channels was switched 
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off, m order that the difference between monaural and binau¬ 
ral articulation, if any, might be further checked The test 
was repeated using words instead of logotomes in another 
senes of subjects In half of the subjects examined the tests 
were entirely repeated sending the stimuli to the ear opposite 
to the one tested in the previous experiment. 

Experiment £ After havmg taken the binaural test, the 
subject removed his head phones and bstened in succession 
monaurally or bmaurally to two loudspeakers, one trasmitting 
the subthreshold normal voice, the other the suprathreshold 
distorted voice. Articulation was in no case higher than 60 
per cent Subsequently an articulation test was performed 
with the two lou^peakers acting together 

RESULTS 

The results of these experiments are illustrated in Table 1 
It can be observed that both for logotomes and words, the 
discrimination is better when the two stimuli are delivered 
separately and simultaneously to the two ears Binaural 
discrimination seems to be fairly equal to the arithmetic ad- 
dlhon of the two monaural dlscnmmations, and tends to be 
even higher for meaningful words 

In binaural stimulation the subject supposes he is hearing 
only suprathreshold stimulation and he is unaware of the 
presence of the contralateral subthreshold stimulus but for the 
fact that the voice becomes suddenly "much clearer” when it 
13 introduced 

When both stimuli are delivered together to one or to both 
aars by means of two loudspeakers, there is no effect of sum 
mation whatsoever, and the discrimination remains equal 
to that observed for the suprathreshold distorted stimulus 
alone 

The impression of the voices becoming clearer with con- 
^uent better articulation score is reached only when the 
ntensity of the undistorted stimulus is raised at least 20 db 
oelow the intensity of the distorted one 
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COMMENTS 

We feel that this experimental approach to the study of 
binaural hearing presents a number of advantages 

1 The problem of “equating” the sensitivity of the two 
ears is eliminated, the only problem to be solved is to choose 
a sufficiently low intensity of one stimulus and a sufficiently 
efficient filtering of the other stimulus in order tliat discrimi 
nation for each of them does not exceed 60 per cent, and 
the effect of summation may be observed in the binaural 
experiment, 

£ The difficulty arising from any pure tone threshold 
determination is also eliminated by taldng, as we did, as an 
element of judgment, not the difference in attenuation but 
the difference in speech discrimination score between monau¬ 
ral and binaural listening at levels above threshold 

£ There is evidence that the summation exists and may 
be considered as central in origin, as we are no longer deal¬ 
ing with sensitivity only, but also with discrimination The 
summation effect is of nearly the same magnitude as that 
observed by other investigators, although using different 
experimental methods, te, binaural hearing is the addition 
of the two monaural hearings 

i There is no question of monaural summation, as the 
louder stimulus behaves exactly as a masking stimulus when 
delivered to the same ear together with the weaker one To 
the summation phenomena observed in these experiments we 
would better reserve the name of binaural integration, as one 
ear provides power and the other provides quality 

!> The observed phenomena may help in the explanation 
of some unexpected good results when fitting a hearing aid 
on the worse ear in bilateral deafness If the aided ear does 
not reach 100 per cent articulation, due to cochlear damage 
or to poor quality of the aid, it will be enough that in ordinary 
“^™™^on Bubthreshold undistorted stimuli are trans- 
^ the other ear to Insure a higher overall discnmi 
^on by the mechanism of binaural mtegration thus ex 
ceding the results anticipated in the course of the test 
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6 The test descubed may be of piactical application to 
examine the efficiency of the cential mechanism of hearing-, 
even when heaiing is neither noimal noi equal in both ears 


SUMMARY 

An approach has been made to the study of binamal hear¬ 
ing by using speech as a test mateiial Tlie words spoken 
by the examine! aie delivered through Uvo independent 
channels to the two eais of the subject Channel 1 provides 
attenuation, Channel 2 attenuation plus 500 cps low-pass 
filteiing The intensity at the output of Channel 1 is adjusted 
each time at a level wheie no moie than 40 pei cent disciimi- 
ation scoie is attained in lepeated tests The filter in Channel 
2 does not allow moie than 50 pei cent disci immation score 
when the stimulus is piesented at 45 db above threshold If 
the two stimuh are piesented simultaneously, one to each car 
of the subject, discrimination scoie becomes much higher, 
and leaches a per cent value which is appioximately equal 
to the addition of the hvo monaural disci imination scores 
The expeiiment piovides evidence of bmauial summation 
and binaural integration 
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MIDWINTER SEMINAR IN OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

The Tenth Annual University of Florida Midwinter Seminar 
in Ophthalmology and Otolaryngology will be held at the 
Sans Sond Hotel Miami Beach, the week of January 16,1956 
The lectures on Ophtlialmology will be presented on January 
16 17 and 18, and those on Otolaryngology, January 18 20 
and 21 A midweek feature will be the Midwinter Convention 
of the Florida Society of Ophthalmology and Otolaryngology 
on Wednesday afternoon January 18, to which all registrants 
are invited. The registrants and their wives may also attend 
the informal banquet at 8 p m Wednesday The schedule 
has been changed to provide a maximum time for recreation 
cadi afternoon 

The Seminar lecturers on Ophthalmology this year are Drs 
mncis H Adler, Philadelphia, A Gerard DeVoe, New York, 
Wchael J Hogan San Francisco, C Wilbur Rucker, Roch 
Wer Minn and A. D Ruedmann Detroit, Mich, Those 
Mtunag on Otolaryngology are Drs Frederick A Figi Roch 
^r Minn Lewis F Morrison San Francisco Charles E 
Kinney Cleveland John R Llndsaj, Chicago, and Bernard J 
Alcilahon St. Louis 



THE MODERN CONCEPT OF SURGICAL CORRECTION 
OF PROTRUDING EARS * 

Ben T Withers, M D , 

Houston, Texas 


INTRODUCTION 

With some 30 to 40 ai'ticles in the ciinent hteiatuie on 
collection of protiuding ears, one might assume that no 
single satisfactory technique has yet been advanced Defi¬ 
nitely constiuctive trends, however, aie evident in recent 
yeais The purpose of this dissertation is to correlate, le- 
affiim and emphasize these and to suggest ceitain possible 
lefinements 


Piotiuding eais constitute the most common deformity of 
the amide This fact is attested by most wnteis on the 
subject, and Becker,® Luckett,-® and May” particularly stress 
it It IS also geneially undei stood that the defoimitv is 
especially impoxtant psychologically, whethei the patient be 
a child 01 an adult The lefeience to "flop ears,” “elephant 
eais,” “sail ears,” “donkey ears” oi “Dumbo eais" is a source 
of constant concern to the afflicted Children mav suffer per¬ 
sonality changes when they reach school age and aie con¬ 
stantly iidiculed by then new-found filends and classmates 
Conective suigeiy may be performed at age five or six jears 
without adverse effect on futuxe giowth Adults often find 
difficulty in employment and geneially m mixing vith the 
public at large This is one deformity which provokes laughter 
instead of pity, and it should be obvious that a good method 
of collection is important 

Otolarymgologists see moie ears at close ixinge than ani 
othei group in medical practice Thej are, therefore, obliged 
to be equipped for correcting this most common defonmti 
of an organ which they know from inside out, from embno 
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Editors ^ote Thin ms recfl\od In L-inniroscopc OITlce and arcepled f 
publication Februarj 7 1565 
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to old age. They should think no more of it than an ortho¬ 
pedist’s correction of a "club foot,” an ophtlialmologisf s cor¬ 
rection of a ptosed ejelid or a urologist’s correction of an 
hypospadias 


REVIEW OF UTERATURE 

’The profession is gi*eatly indebted to Becker* who gave a 
review and analysis of the literature up to 1949 along with de¬ 
scription of the technique he used, however, there were several 
Rides',vith publication dates prior to that men- 
noned, which were not included in the review Reference will 
M made to some of these Of particular interest is a presen 
Mon by Seeley.’* mentioned by Becker, dated 1946 This em- 
Mied a technique somewhat similar to that described by 
^Ker and like his, represented improvements in the then 
standard” technique 

of outstanding ears was recognized and written 
romn Dieffenbach '* His operation advised 

vm of skin from the back of the ear and suturing of the 
cartilap to the mastoid periosteum A succession of sur- 
to 1908 These were Ely,'* 
fror^ Joseph,*’ and Morestm ” They removed skin 

the junction of the ear with the mastoid as weU as a 
^ent of the conchal cartilage and then sutured the skin 

BornHl Ja "“““t have corrected tlie deformity tem¬ 

porarily but not permanently 

otoplasty was suggested in 
that the def 1 held today 

an anthehv^ ‘o the lack of 

dlipw of elJi "’"‘tlt’on, he used excision of an 

fnoMhe the new anthehx 

evertin/,^!!^^ surface of the ear In closing he used an 

bafore closing'Se sto"' 

outUnbL^;^'!!^^ t9S7 an article by Davis and Kitlowski*’ 
'^aa stnf to remov Lockett’s procedure The approach 

and Posteno7Turfa^ ^f the mastoid 

rface of the ear and to remove an ellipse of 
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caitilage They added an incision along the infeiioi cuis of 
the anthelix and still utilized the buiied eveiting mattioss 
suture thiough the cartilage edges Beckei- voiced the objec¬ 
tion that by lemoval of cartilage only from the infeiioi crus, 
the supeiioi cius may appeal flat and fiequentlv allow the 
eai to fall foiivaid at its uppei pole 



Fljr 1 UnpitlBfactorx rcKUlt^a !,'J,y’iKl'n’Vr»rn“poslI'ric'r'‘»^urfnc^ 

nlque of renio\(il of onr? The pn'lfnt? wiro 

Po” and ara Pla^.orad to tho iKad 

at the lotvpr polo 
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New and Erich” (1940) added the next innovation in the 
form of external mattress sutures to hold the new anthel^ 
in position while healing occurred Their operation continued 
removal of an elUpsc of cartilage to form the new anthelix 
Segments were leraoved from supeiior and inferior crura 

With only minor differences, this technique of removal of 
an ellipse of cartilage and skin from the posterior surface of 
the ear to form a new anthelix and the apphcation of some 
form of stay sutures continued for some years It was ex¬ 
tolled by Cox,” Baxter,* Bei-son,’ SelUei ” Weave!,“ May,” 
Franldyn,” Rosedale,” Brown,' and Pick” (who removed car¬ 
tilage and anterior plus posterioi skin surfaces) during the 
1940 b Continuing past 1960 with the same procedure ad 
vised, were Leonardo’* (1950), Jayes’* (1952) and m his text 
on Plastic Surgery (1960) Ferns Smith” 

Although some surgeons still use tlus piocedure, it has 
definite shoi-tcomings Becker* stated the following objec 
tions That the normal postauncular sulcus is obliterated by 
excess removal of skin the supenor crus may appear flat (if 
no cartilage is removed from it) and the uppei pole of the 
ear may lop forwaid and a sharp unnatuial ridge is left on 
the surface of the auiicle Seeley,” (1946), Vidaurre’* (1962) 
and Gonzales'* (1962) found similar objecbons since they 
advocated a departure from the then "standard” technique 
The autlior has hkewise found the technique unsatisfactoi'y 
In his expenence Fig 1 indicates how although the ears are 
set back (and the pabent thus made happy), there is a “dog¬ 
ging” from the upper pole The auricle is plastered against 
the head by obliterahon of the sulcus between the ear and the 
mastoid 

One might question “Wliy bothei to impiove a technique 
nhich sets back the outstanding ears and thus satisfies the 
patient? Cox'* stated specifically that "my patients re 
mtedly told me after operation that what they want is that 
the ears should be fixed at the proper angle and not ‘sbek- 
out from the head Tliey do not object if the folds and con 
tour of the pinna are not exactly the same as before ” It is 
axiomatic that the more perfectly a restorative operation can 
approach normal anatomy the bettei A conscienbous pres- 
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ent day suigeon is not satisfied with a lesult m which there 

lops fonvard above, 

and tlie back of the eai is plastered to the head 


Hehx 



Superior Crus 
ToffsaTVlanauJarls 
Inferior CTrus 
Scop^cT 
Ccjvum Cymba 
Anthalix 

Covum Concha 
‘Trajtu® 
'Antlira^^uc 
“IntorJra_alc? notch 
Lroioule 


rig 2 Extornnl Anntom\ of the nijrht Ear Lateral iJc« 



CciKtilaRo of External M*atuB 


riff 3 LnndmnrKfl of Auricular CartIJnffe Hlfflit Far Posterior \ Ilw 

Several modifications have been advanced to get aiound 
tliese defections Reference is made fiist to Figs 2 and 3, 
which leview some of the anatomical tenns applicable to the 
external eai One should lecall that theie is normallv an angle 
of appi oximately 30 degiees at the upper pole between the 
pinna and the side of the head The impiovements suggested 
by Seeley,” Becker/'’'’ Vidaune,^' and Gonzales’’ vill be 
considei ed 

Seeley” (1946) advised a double “Y” appioach The postc- 
iior skin was marked with methylene blue by folding the ear 
into the desired position The double “Y” vas marked with 
the long limbs joining The foik of the upper "Y" was made 
bv the fossa triangularis and the new anthehx crura The 
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fork of the lower “Y” was made from the base of the inter- 
trajic notch anteriorly toward the cavum concha and poste¬ 
riorly toward the antitragus. This double “Y incision lea\ es 
three triangles of cartilage after skin elevation. Tlun “arrow¬ 
head segments of cartilage and skin were then trimmed so 
that the ear would he back. Illustrations accompanying the 
article mdicate good results with final contours approximating 
a normal ear The author was not so fortunate, ns indicated 
bj Fig 4 


Becker’s*-** somewhat similar technique (1949-1952) was 
also descnbed to set the ears back, to avoid lopping fonvard 
at the upper pole and to avoid sharp ridges except whore 
they appear normallj He utilized the following skin incision 
starting on the posterior auricular surface near the attach¬ 
ment to the mastoid area swinging latorally and then down 
ward parallel to the helix, thence back toward the mastoid 
attachment After elevation, this exposed all the posterior 
auncniar anatomy, a point Becker justly considers important 
Proposed new anthehx and roll of the helix wore marked with 
needle punctures from the anterior surface Incision of car 
tllage Included the new anthcllx, its inferior crus, and a 
peripheral incision to insure roll of the helix fonvard The 
wperior crus area was cross cut to break the spi ing A 
diamond shaped wedge of cartilage was rcmoveil ns needed 
Irom the anthellx and cymba An appropriate piece of post 
auncular skin was removed 


^0 other features he mentioned scorn to bo of utmost Im 
^mnee. The cauda hcllcls must Im removed in most cases 
silver’ of cartilage parallel to the upper helix ilm must 
removed to avoid the “dogging" forward of the upper polo 
fi^rnal stay sutures were applied and a small drain left in 

’ ‘K 4 would In- 

that in the author’s hands, the principles dcHCilbod by 
Mhenl 1 ^ Although 

Inadequacy lies in lack of proper In 
terpretatlon or application of the techniques 

up^to^lirr Hlmllar to Becker’s 

P w the point of closure Inst/ad of using Uir New and 
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Ench-^ external stay sutures, he employed a type of imbrica¬ 
tion sutuies Aftei undennming anterior and posterior skin 
about tlie concha and lemoval of a caitilage section, the ex- 
teinal segment was pulled and sutured ovei the medial seg¬ 
ment in a sort of imbiication He emphasized that the amount 
of cai-tilage lemoved was veiy impoitant too much makes 
the ear flat against the head, too little leaves a shaip anthehx 

Gkmzales^" (1952) reported an entnely different idea On 
the anteiior surface of the ear a five milhmetei incision vas 
made in the middle of and paiallel to the anthelix The skin 
was elevated thi ough it along the new superioi crus and fossa 
triangularis Incision of the cartilage allowed elevation of 
the posteiioi skin At this point small scissors were intro¬ 
duced and the cartilage incision extended to include the new 
anthelix, both the superior and the infeiioi cruia The small 
cutaneous wound was closed and filiform wiie sutuies utilized 
to hold the ear m the new position Accoiding to pictures 
demonstrating the technique, theie seemed to be two disad¬ 
vantages fiist, theie appealed to be a sharp edge foi the 
new anthelix crura, second, theie was a tendency foi the 
superior pole to lop fonvaid (no incision made parallel to 
the helix as Becker desciibed) 

These in genera] aie the modifications set forth by modern 
suigeons to coiiect the shoi*tcomings of the Davis and Kit- 
lowski,^^^ and New and Erich’^ technique Various small de¬ 
tails have not been included, but the essential basis described 
The chief features in common, except m the case of Gonzales, 
are these incision of cartilage through the new anthelix is 
necessary, a segment of cartilage whether diamond-shaped 
or arrowhead-shaped must be removed from the cymba, 
some form of stay sutures are applicable whether through 
and till ough external or buried for imbrication In addition, 
incision or even removal of a ‘‘sliver’’ paiallel to the helix 
at its upper pole is advisable to prevent lopping forward of 
the upper pole As will be seen, the author’s experience would 
indicate these principles in general are sound 

One other question deserves discussion befoie proceeding to 
a description of detailed technique presently used by the au¬ 
thor That is, how to a\oid a sharp, unnatural ridge at the 
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superior crus of tlie anthelix The concensus seems to be 
that some form of cartilage thinning of the area as opposed 
to complete incision or removal of cartilage la advisable 

Pierce, Klabunde and Bergerson” (1947) found consistent 
sharp edges resulting from the removal of an ellipse of skin 
and cartilage from behind the ear This was particularly evi¬ 
dent in the area of the new superior crus fold They stated 
Our first efforts to reproduce this fold were failures, a thin¬ 
ning of the cartilage from behind, but the thinning produced 
onlj another ridge • Then came crosshatching, better, but 
stai not satisfactory Finally the use of eight or ten parallel 
Incisions almost through the cartilage in the line of the desired 
fold gave quite an accurate representation of the normal fold " 


On this point a contrary view was held by Ferris Smith” 
(1950) who still advocated removal of an ellipse of cartilage 
to make the new antlielix where mere incision would not suf¬ 
fice Re stated “It is neither necessary to thm and bend, nor 
to make multiple parallel incisions (‘lobster tailing*) at inter¬ 
vals of 1 or 2 mm along the antihelix line to produce the de¬ 
sired rounded edge of the new antihelix. The latter frequently 
suffers scar contractions and irregularities ” 


Becker^*.*' (1962) and Borges* (1953), however, agree with 
the concept of thinning or crosshatching the superior crus 
It would seem, then, that their later agreement with Pierce 
et al ” indicates this to be a desirable refinement of techmque. 
The author’s experience would confirm this general principle 

R^er feels that cross cutting the superior crus by incisions 
WiTOlly through the cartilage weakens the spring to give a 
nal smooth contour, in fact, even the cross cutting may not 
necessary in some diildren where the cartilage is weak 


rounded contour of the anthelix by inaslng 
criss-crossing it instead of removal of a segment 


coilin’*^® prefers the uniform, better 

mntn A I ^6 superior crus possible by using the 

motor driven dental burr 




nnllke one mlcbt 
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SURGICAL TECHNIQUE 

It Should be stated at the outset that the author makes no 
claims of oiigmahty foi the technique to be desciibed Bv 
tiial and eiioi it has been found to work best in his hands 
As noted in Fig 1, the oldei technique of lemoval of ellipse 
of cai-tilage and posteiioi skin ivas unsatisfactorj’^ Fig 4 
would indicate still something to be desued by adheience to 
Seeley’s and Beckei’s techniques per se in the author’s experi¬ 
ence, granted that some lack of success might be i elated to 
ditfeience in suigical judgment, misundeistanding or misap¬ 
plication of piinciples laid doivn, etc Suffice it to say that 
the technique to be desciibed gives consistently good results 
when applied by the author Evei-y suigeon should find such 
a satisfactoiy one for himself and stick to it, so long as sound 
piinciples aie applied As will be noted, the technique utilizes 
certain facets of pioceduie fiom Seeley, Beckei, Vidaurre, 
Pieice, et al, with a backpound of some of the eaihei sur¬ 
geons It was suggested*" that a motoi diiven dental bun 
might woik well foi thinning the supeiioi cius of the anthehx 
to pve a moie natural loll This has been tried and found 
useful So fai as can be ascertained at present, no one has 
reported expeiience with this minor modification to date 

Details of the modem concept of surpcal collection of out¬ 
standing ears aie as follows Pie-operative pictures are made 
in all cases, as well as post-operative pictuies The advisa¬ 
bility of this practice is obvious Unlike the situation with 
lespect to nasal plastics, pie-opeiative models of the ears 
(Blown®) are not considered necessary The hair is shaved 
one-half inch around each eai Suipcal pieparation of the 
skin of the ear and adjacent areas is canned out with suitable 
antiseptic agents, such as Phisodenn and Zepharin The 
anesthesia may be either local or geneial depending upon the 
situation, but injection is made in all cases The solution used 
IS 1 pel cent Novocaine with 5 minims of 1 1000 adrenalin and 
150 units of Hyaluioindase pei ounce It has been found help¬ 
ful from the standpoint of hemostasis, anesthesia and facihh' 
of dissection, to inject both anterior and posterior sui faces 
of the ear 
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The postenor skin Incision is made in the form of a “U” 
with the base of the resulting flap medialward at the mastoid 
attachment and the limbs of the “TT* roughly parallel to the 
free edge of the auricle It has not been found necessary to 
reflect perichondrium with the skin Hemostasis is secured, 
though' with the above mentioned injection, bleeding is al 
most nil 

At this pomt, the ear is folded back into the new position 
and punctures with a hypo needle made from antenor to pos¬ 
terior surface The tip is touched with methylene blue and 
the needle withdrawn, thug one marks the postenor raw 
surface and the entire thickness of the cartilage but does not 
tattoo the posterior akin which has already been reflected 
The marking should include the new anthelix, superior and 
inferior crura, the section to be removed parallel to the upper 
helix run (to prevent "dogging” forward) , and finally the 
pomts of forward folding of tlie helix rim in cases where this 
is flat. The average case would look somewhat like Fig 6, 
from behind 



trom B^ker iK»l«rlor Tlew of left ear with .kin re 
outline areai of Inclilon and 


The cartilage is cut through with a sharp “plastic” blade 
^fTif Hiarked area except in the area of the superior crus 
M the anthelix. Finger tips of the opposite hand follow along 
n/ avoid cutting antenor skin A segment 

I rartlage is removed from the cymba as indicated and dis- 
rned (This cartilage has not been found suitable for use 
n the nasal cartUage bank) The cauda helicis is removed 
m au cases. In many cases part or all of the antitragus must 
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be removed to avoid undue protrusion of the lower pole of 
the eai 

In making the gentle roll of the new supeiioi crus of the 
anthelix a laige dental cutting burr is used foi even, ^\ell 
conti oiled thinning of the aiea The otologist, used to the 
motor driven bmi for delicate dissection in mastoid and fenes¬ 
tration surgeiy, can utilize this instrument for tlunning car¬ 
tilage to any desiied lesilience at any point Practice burr 
dissection on cadavei ear cartilage is deceiving The burr 
thins live cartilage much moie leadily An olive-shaped burr 
was tiled but found less satisfactory than the large round 
cutting bull While the opposite hand follows along the an¬ 
terior skin, the cartilage is thinned fiom behind vith the 
burr along the line of the new supeiioi cnis An assistant 
diips cool normal saline on the buiT to avoid overheating the 
cartilage (This is more susceptible to the bun heat generated 
than IS bone) If the thinning is done along a narrow line, 
an anterior sharp edge will result If it is done unifoiinly, 
wide enough to simulate the gentle curve of the normal an- 



IndlcatinF use of has been rtmoved nbosi' 

In area of new nnthclix Slljer of enrumee n concha Cauda 

fe“,';cli'’nnd removal will t- 

alonp line of "V In renected skin Hap at rlpht. 
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thdix, a satisfactory result will be obtained No case to date 
has "suffered scar contractions and irregularities” for which 
Ferns Smith** denounced the principle of thinning this area 
(see Fig 6) 


Following these steps, redundant skin is trimmed away 
before closing A word of caution too generous removal of 
skin may imperil blood supply for healing by overly taut clo¬ 
sure, also removal of too much skin tends to “plaster" the 
ear against the head when proper cartilage work has been 
done True, undermining of mastoid skin could be utilized, 
but this should never be required by removal of too much skin 


We final step in the operation is the suturing If the low er 
pole of the ear still tends to lop forward and/or upward after 
removal of the cauda hellcis and the antitragus, a buned 
suture may be utilized to pull It downward and backward It 
^ been found expedient to insert the through and through 
wernal mattress sutures at this point before closure The 
method of New and Erich** whereby the sutures are tied over 
a retton roll is utilized, however. It is simpler to use a small 
™l of one-half inch “New Gauze” plain, smce it does not 
y or bunch up ’ Care should be exercised in tightemng 
sutures to just the right point If the above 
Whnlque has been employed, the car is apt to stay put in the 
^i^Uon in which it is tied One should be sure the SO degree 

“„i.!* “ at the uppei pole and that the ear is not 

plastered to the hefld 


inserted to prevent 

fine mtelni^'^ur approximated by 

from the 1 sutures and the dram allowed to extend 

in mineral pledgets soaked 

and poster, ' to fill in the ear contours anteriorly 

Inch ^ '• '•’n- tw<^ 

after the « ^8e and/or ace” elastic bandage is applied 

>« 0 ™ the W “ I-" op^-^ted (While the secon'^dTr 

<ioiv?fward whh th**" ’“id 

The routfr^ r® ‘“A'^ted rubber ring ) 

firitis nly wdl ruin'^iu PerlchL- 

•norbidity ^ an increase 







Fltf 7D- Post operative picture 
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The diessmg is not distuibed till the tluid post-operati\e 
day, unless the patient complains bitteily of pain, in which 
case the diessmg is lemoved at once and the eai-s inspected 
foi hematoma, piessuie points, etc Otherwise the diains are 
removed on the thud day and the ears lediessed The sutuios 
aie lemoved on the fifth to seventh day No pressuie or elas¬ 
tic head band is lequiied aftei the sutuies aie lemoved If 
the opeiation has been done propelly, the eais wull “stav put" 
Figs 7 and 8 show results of tins pioceduie—satisfactorj' to 
the patient and suigeon The eais are set back, a 30 degree 
angle to the uppei pole is lestoied and the contouis appioacli 
normal 


SUMMARY AND COMMENT 

Piotiuding eais constitute the most common defoimitj of 
the auiicle Since the days of 1846 wdien Dieffenbach’* advised 
lemoval of skin fiom the back of the eai and suturing the 
eai cartilage to the mastoid peiiosteum foi collection of pro¬ 
truding ears, numerous articles have been wuitten Advance¬ 
ment of techniques has progressed through definite steps 
Nevt came removal of skin from the sulcus and adjacent car- 
triage before suturing 

Luckett” first recognized that the deformity in outstanding 
ears is due to the lack of an anthelix His surgical correction 
consisted of excision of an ellipse of skin and cartilage to 
form a new anthelix Everting raattiess sutures (biined) 
■were utilized This technique (except for minor changes) 
wuth addition of external mattress sutuies bv New and Ericir 
rvas standard from 1937 until 1946 

In that year Seeley’* described a double "Y" approach with 
his incisions which attempted an ear with nonnal contour 
and the proper “setting back” Beckei-’s* somewhat similar 
technique in 1949 utilized a diamond-shaped removal of ^r- 
tilage An important addition w'as removal of a “sliver” of 
cartilage parallel to the upper helix rini to prevent lopping 
forward Vidaurie’s'" solution of the problem in 1952 was 
similar to the latter twm, except in addition he imbricated the 
cut cartilage medially over tire conchal aiea to recstab isli 
normal contour Gonzales*' m the same year made a complete 
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departui-e by mcigion of the anterior sWn and cutting new 
anthelix folds in the cartilage. Pierce, et alBecker," ‘’ and 
Borges* utihied thinning, or crosshatching, tlie supenor crus 
of the anthelix to insure a natural roll A sharp edge too 
often lesulta from incision or I'emoval of cartilage here 

The author finds successful results (a set back ear mthout 
sharp edges or helix lopping foinvard, and a natural ap¬ 
pearing contour) by combining some operative features of 
Seeley,** Becker," Vidaurre,*" and Converse *° To insure uni 
form thinning of the superior crus of the anthelix a motor- 
driven burr is employed 


CONCLUSION 

Otolaryngolognsts, who see more eain at close range than 
any other group In medical practice, should be equipped to 
correct the moat common external eai deformity—the pro¬ 
truding ear The modern concept of surgical correcbon em¬ 
bodies more than removal of an elUpse of cartilage and em 
ployment of stay sutures It establishes an ear set back, with 
a normal contour, no unnaturally sharp ndges and no lopping 
forward of the upper helix nm, it includes several incisions 
of cartilage, removal of segments and a unifonn thinning of 
the supenor crus of the new anthelix with a motor-driven 
burr 
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28 Pick J F Surgery of Repair Llpplncott Co Philadelphia Vol 11 
P. 449 1949 

29 PnacE, G W KiAmjimE, EL and BnicncHO't V L. Useful Pro¬ 
cedures In Poetic Surgery Plat and Rccon$tntc Burj^ 2 BBS-SOl July 


. ^ ^ Some Common Congenital Deformities of the E2x 

temal Ear and Their Plastic CorrecUom Amer Prac^ 2 587-&88 19471948 


31 Seelet R, c Correction of the Congenital Protruding Elar A 
New Surgical Concept AiTicr Jour Burff^ 72 12 16 1940 


32 So.TzTw. A P 
Ash Otol RhlnoJ 


The Importance of Correcting Outstanding Ears 
and Laryngol^ 66 10121020 Dec. 1947 


flpi! and ReconstructlYe Snrgery W B Saun 

dert Co.. Philadelphia, p 466 1950 


34 VtDAUME, SCBOTO Protruding Ears 
and Recontfrac S«rp 10 89A6 1962 


Another Method of Treatment 


^ Correction ot Prominent Ears, aroa OMarynsoU 


902 Hermann Prof Bldg 


SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

completed for the joint meeting 
fnd th L"® of Eye, Ear Nose, and Throat, 

Otokr^^ South Carolina Soaety of Ophthalmology and 

Headquarters 

will be the George Vanderbilt Hotel Asheville North Carolina 

Norte^^lll ^rohna. Is in the mountains of Western 

~ 0? tery’eT' 

Macdonald, M D 

and Treas, 3S0 East Main Street, Rock HiU S C 



DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

PROGRAM 1956 

Tuesday, January 3, 1956 


5 30 PM—*Clmical Conferences 

6 30 P M—Dinner, Parkland Hospital Dining Room 

7 30 P M—Program 

Parkland Hospital, Rooms 101-102 

Fixation of Facial Fractures Using the 
Kiischnei Wire 

Dr Herbert H HaiTis, Houston, Texas 

8 00 PM—^Technique of Cataract Extraction 

Dr Tullos 0 Coston, Oklahoma City, Okia 

*Clmical Conferences at 5 30 PM, Parkland Hospital, 
ENT Room 103—Eye Room 104 


UNIVERSITY OF ILLINOIS COLLEGE OF MEDICINE 

The next Laiyngologj'" and Bronchoesophagologj' Course 
to be given by the University of Illinois, College of Medicine, 
IS scheduled for the period March 5 through March 17, 1956 
The course is under the direction of Dr Paul H Holinger 

Interested registrants will please mite diiectlj to the 
Depai-tment of Otolai-jTigoIogj, University of Illinois, College 
of Medicine, 1853 W Polk Street, Chicago 12, Illinois 


1194 




SIXTH INTERNATIONAL CONGRESS OF 
OTOLARYNGOLOGY 


The Sixth International Congiess of Otolaryngologv will 
take place in Washington, D C, fiom Sunday, May 5, through 

Fnday, May 10, 1957, under the presidency of Arthur W 
Pioetz, MD 


The selected subjects for the Plenary (Combined) Sessions 
to be held Monday, Wednesday and Friday mornings will be 

1 Chronic Suppuiation of the Temporal Bone 

2 Collagen Disoiders of the Respiiatoiy Tract 

S Papilloma of the Larynx 

Outstanding intemationally lecognized authorities will open 
the discussion of each of these subjects 

Two types of communications are invited 1 Contribu¬ 
tions to the discussions of the selected subjects, limited to five 
minutes 2 Original papers, limited to 15 minutes These 
should be in one of the foui official languages English, 
Fiench, German, Spanish 

Motion pictuie films will be shown continuously except dur¬ 
ing the Plenary Sessions There will be both scientific and 
technical exhibits Those wishing to submit conti ibutions to 
the piogiam should communicate wth the General Secietarv 

Announcement of the Congress has been sent to all oto¬ 
laryngologists -whose names and addi esses could be obtained 
Additional details concerning registiation, housing, entertain¬ 
ment, etc, will be sent to those who have indicated to the 
General Secretaiy that they wash furtliei mfoimation 

The subscription for Membeis (physicians) is $25 00 US A 
This includes the privilege of attendance at all official Con¬ 
gress meetings except the banquet for which an additional 
chaige will be made Other persons accompanjmg Members 
may be legisteied as Associates at a fee of $10 00 U S A 

An mteiesting piogiam of social functions, visits to points 
of interest in and around Washington and post-Congress tours 
IS being arranged The American Express Companj is the 
official travel agent for the Congress Their offices thiough- 
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out the world are available for travel arrangements to the 
Congress and for post-Congress tours 

All communications should be addressed to the General 
Secretary Paul H Hohnger, M D, 700 N Michigan Ave , 
Chicago Ill, U 


INDIANA UNIVERSITY MEDICAL CENTER 

The Department of Otolaryngology, Indiana University 
School of Medicine, offers its annual Anatomical and Clinical 
Course in Otolaryngology March 26th to April 7th, 1956 

AppUcants should address The Post-Graduate Office, 
Indiana University Medical Center, Indianapolis 7, Indiana 


MOUNT SINAI HOSPITAL 

Mount Smai Hospital offers three post graduate courses 
given m affiliation with Columbia University The course on 
Indirect Laryngoscopy is scheduled for Feb 18 14, 1966, a 
iiourse on Voice and Speech Therapy will be given Feb 16 16, 
1956 and the course In Audiology Feb 17-18 1966 

These courses may be taken separately or as one combmed 
course. 

For further information address The Registrar for Post 
Graduate Medical Instruction, Mount Sinai Hospital, Fifth 
Avenue and One-Hundredth Street, New York (29), N Y 


A special course in Endaura] Otologic Surgery will be 
pven by Northwestern Umversity February 28 through 
26 1956 Course is limited to eight otolaryngologists 
nrtruction to include lectures, cadaver dissection, etc. For 
uimer information write Dr Geo E Shambaugh, Jr Dept. 
1 Otolaryn., Northwestern Medical School, 303 East Chicago 
Ave, Chicago (11), Ill 
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DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES 

(Secretaries of the various societies are requested to keep this 
Information up to date) 


AMERICAN OTOLOGICAL SOCIETY 

President Dr Wm J McNally, 1509 Sherbrooke St, West Montreil 
uanaaa 

yice-Presl^nt Dr John R. Lindsay. 950 E 59th St, Chicago 37 Ill 
Secret-Treasurer Dr Lawrence R. Boles, 90 S Ninth St, Minneapolis 
2 , Minti 

Editor-Librarian Dr Henrv L WllUams Mayo Clinic Rochester Minn 
Meeting Seigniory Club, Montreal, Canada, May 1112, 1956 

AMERICAN LARYNQOLOQICAL ASSOCIATION 
President Bernard J McMahon, 8230 Forsyth Blvd, Clayton 24 , Mo 
First Vice-President Robert L Goodale, 330 Dartmouth St, Boston 
Mass 

Second Vice-President Paul H Hollnger, 700 North Michigan A-ve 
Chicago 11, HI 

Secretary Harry P Schenck, 326 South 19th St, Philadelphia 3, Pa 
Treasurer Fred W Nixon, 1027 Rose Building, Cleveland Ohio 
Librarian Historian and Editor Edwin N Broyles, 1100 North Charles 
St, Baltimore, Md 

Meeting Mount Royal Hotel, Montreal, Canada, Jfay, 1956 

AMERICAN LARYNGOLOGICAL, RHJNOLOGICAL AND OTOLOGICAL 

SOCIETY, INC 

President Dr Dean M Llerle, Iona City, Iowa 
President Elect Dr Percy Ireland, Toronto, Canada 
Secretary Dr C Stewart Nash, 277 Alexander St, Rochester N 1 
Meeting Mount Royal Hotel, Montreal, Canada, May, 1956 


AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY 
Chairman John R Lindsay, MD, Chicago, III 
Vice Chairman James W McLauiin, M D Baton Rouge, La 
Secretary Hugh A. Kuhn, M D, Hainmond, Ind 

Representative to Scientific Exhibit Walter Heck, M D, San Francisco, 
Calif 

Section Delegate Gordon Harkness MD, Davenport, Iowa 
Alternate Delegate Dean Llerle, M-D, Iowa City, Iowa 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr Algernon B Reese, 73 East 71st St, New York 21, N 1 
Elxecutive Secretary Dr William 1* Benedict Mayo Clinic Rocnester 
Minn 

AMERICAN BRONCHO ESOPHAGOLOGICAL ASSOCIATION 
President Dr Daniel S Cunning 115 East 65th St, New York 21 ^ ' 
Secretary Dr F Johnson Putney. 1719 Rlttenbouso Square, Phlladcl 

AIeetlng%heraton Mount Rojal Hotel Montreal, Canada, May 15-16 
1956 (afternoons only) 

AMERICAN BOARD OF OTOLARYNGOLOGY 
Meeting Palmer House, Chicago III October, 1956 
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THE AMERICAN RHINOLOOIC SOCIETY 
Preildent Dr B«lph H IHsg* 1513 Line Arc Shreveport Ln 
Secretory Dr James Cheewn. 1823 High St, Denver <^lo 
Annual Clinical Session Illinois Masonic Hospital CUlcago 
October 19B6 

Annatl Meeting Palmer House Chicago Illinois October 1956 


Illinois 


AMERICAN SOCIETY OF OPHTHALMOLOOIC AND 
otouarVnqoloqic allergy 

PreiiaeM Dr D M Ltcrlc UnlYerelty Hospital Iowa Gltj Iowa 
Sectary TreMurer Dr Ulohael H. Barone 468 Delaware Ave„ Bnflalo 
2 N Y 

Meeting Palmer House Chicago IIU October 1966 

AMERICAN OTORHINOLOOIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 
Preildent Dr Joseph Gilbert, 111 E. 61 bI 8L New Yorit, N Y 
Vice-President Dr Kenneth fflndorer 402 Medical Arts Bldg. Pitts 
bnrgti. PtL 

Secreta:^ Dr Louis Joel Pelt, 66 Park A\e New York 16 N Y 
Tretsorcr Dr An^d L. Caron 86 Pleasant SL, Worohester Mass 


PAN AMERICAN ASSOCIATION OF OTO-RHINO LARYNGOLOGY 
AND BRONCHO E80PHAQ0L0QY 
President T>r J M Tato Airnenaga *^35 Buenos Aires Argentina 
EiKutire Secretary Dr ChevaUer L. Jackson 3401 N Broad SL PhUa 
delphli 40 Pa> U 8. A. 

Qenetal Secretary Dr C EX Muftoa MacConnlck P 0 Box 91U San 
tnrce ^9 Puerto Rico 

Meeting Fifth Pan American Congress of Oto-Rhlno-Laryngology and 
uroncho-FsopbntmlocT 

Tltii« tnii pi,c« AtrU 812 1956 Sin Junn Puerto Rico 
Pr«lil«nt Dr J H- Font Medicel Art* Bldg S*n Juan P R. 


SIXTH international CONGRESS OF OTOLARYNQOLOQY 
P^dcnl Dr Arthur W Proeti Beonmont Bldg St Louis Mo 
^^^^ccretary Dr Paul HoUngor 700 No Michigan Ave Chicago 

Meettng sutler Hotel Waahlngton D C,. May 6 10 1957 


THE PHILADELPHIA LARYNOOLOGICAL SOCIETY 
™iaMt Dr -wimain J Hlteohlcr 
rt»PreaIdont Dr Chevalier H. JeoSaon. 

™Mnror Dr John J O Keete. 

Sr ^ AtXlna, 

/&■ Herman B Cohen. 

Conunltto* Dr Thomae F Furlong, Jr Dr wmiam A Lell 
vT Harry P Schanok. Dr Benjamin H. Bhneter ex-offlolo 


BALTIMORE NOSE AND THROAT SOCIETY 

SwrIuJJevSr Walter H. Loch 1039 No Calvert SL, Baltimore JIaryUnd 
“"reury Treaeorer Dr Theodore A. Bchworti. 

CHICAGO LARYNQOLOOICAL AND OTOLOQICAL SOCIETT 
700 No MIohlgan Chicago 11 HL 

SecriS^ AHtn Wolaa 109 No Wabaah Ave. Chicago 8 HL 

Stanton A. Friedborg 123 So Michigan Avc, 

“‘rthir Flitt Monday of each Month. October throngh May 
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OTOSCLEROSIS STUDY GROUP 


President 

Secretary 

Meeting 


Dr Gordon D Hoople, UOO East Genesee SL, Syracuse 
Dr Lawrence R Boies, Med Arts Bldg, Minneapolis 2 ’ 
Palmer House, Chicago, ill, October, 1956 


N \ 
Minn 


CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr G C Otrich Belleville III 
President Elect Dr Phil R. McGrath Peoria Ill 
Secretary Treasurer Dr Alfred G Schultz, JacksonvlUe. Ill 


MISSISSIPPI VALLEY MEDICAL SOCIETY 

President Dr Arthur S Bristow, Princeton, Mo 

Secretary Treasurer Dr Harold Snanberg Quincv Ill 

Assistant Secretary Treasurer Dr Jacob E Relsch Springfield 111 

THE SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA 

Chairman Dr J L Le\Ine. 

Vice-Chairman Dr Russell Page 
Secretary Dr James J McFarland 
Treasurer Dr Edward M O’Brien 

Meetings ore held the second Tuesday of September, November Januarv 
March and May. at G 30 P M 
Place Army and Navy Club Washington D C 

SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY 
Chairman Dr Lyle M Sellers 3707 Gaston Ave, Dallas 10. Texas 
Chairman Elect Dr F A Holden Medical Arts Building, Baltimore 1, Md 
Vice Chairman Dr Edward W Griffey, 217 Hermann Professional Build 
Ing, Houston 6 Texas 

Secretary Dr G S Fltz Hugh, 104 East Market SL, Charlottesville, Va. 
Jileeting 


THE VIRGINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
President Dr Howard L Mitchell Lexington \a 

President Elect Dr L Benmmln Sheppard 301 Medical Arts Building 
Richmond 19 Va. 

Vice President Dr Edgar Chlldrey, Jr Professional Building, Richmond 
Va 

Secretary-Treasurer Dr Majnard P Smith GOO Professional Building 
Richmond, Va 

Annual fleeting May 26 - June 2, 195G 


WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr James K StewarL Wheeling W Va 
Secretary Treasurer Dr Frederick C Reel Charleston W Va 


THE LOUISIANA MISSISSIPPI OPHTHALMOLOGICAL 
AND OTOLARYNGOLOGICAL SOCIETY 


President Dr W L Hughes Lamar Life Bldg Jackson Miss 
Vice-President Dr Ralph H Hfggs 1513 Line Arc Shreveport 
Secretarr Dr Ediey H Jones, 1301 Washington SL Vicksburg Miss 
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NORTH CAROLINA EYE, EAR NOSE AND THROAT SOCIETY 

PreBldent Dr J C. Peele Kinston Clinic Kinston N C 
Vice-President Dr George E. Bradford Winston-Salem N C 
Secretary Treasurer Dr J D Stratton 1012 Kings Drive Chnrlotto 7 
N C 

MeeUng George Vanderbilt Hotel Astaerllle N C. Sept 1019 19B6 

SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
President Dr Konnan Eaddy Sumter 8 Car 
Vice President Dr J H. Gressette Orangeburg S Car 
Salary Treasurer Dr Roderick Macdonald 333 East Main SL Rock 
Hill a Car 

Mwtlng jointly rrltb the North Carolina Eye Ear Nose and Throat 
^ety George Vanderbilt Hotel Asheville N Car SepL 171819 


FLORIDA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

^dent Dr Chat, C Grace 146 King SL SL AugusUne Fla. 
p^dent Elect Dr Jos W Taylor 706 Franklin SL Tampa Fla 
wretary Treasurer Dr Carl S MoLemore 1217 Kuhl Ava., OrUndo Fla. 

the greater MIAMI EYE, EAR NOSE AND THROAT SOCIETY 
^^t Dr Ralph Klrsch 1846 N Bayshore Drive Mlnml. Fla. 
Vke^ldent Dr Garland Johnson Bloont Bldg, Fort Lauderdale Fla. 
^tAry Dr James H. Mendel Jr, 7241 Red Road Miami Fla. 
ttd Decambe?^*^ Seven Seas ReaUuranL February May October 


DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

Dr Edwin 0 Grafton. 

^^'Jent Dr L. A FurchgotL 
®««t»ry Treasurer Dr Hal WMaiweU 


LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

SswetsJi A. Norene M D 

jjJ^ry Treasurer Leland R. House M.D 

®«retarv f o^'Don on Ophthalmology Wendell C Irvine M D 

Dlulr^ „r „ Don on Ophthalmology Stephen J Popovich M D 

8«retarr Z „ ““ Otolaryngology Heraohel H Burston M D 

PU^ t SeoUon on Otolaryngology Ross A. Goodcell M n 

^•vard.^,'^^“J%M5"^A«K,cIatIon Building 1926 WHshlre 

lbclutlv'S-^'t^.^‘?,' month from September to Juno 
“onth hW sSSJi BooUon 6 00 POL first Thuraday of each 
m September to Juno Inoluslve—Ophthalmology SMtlon 
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PACIFIC COAST OTO OPHTHALMOLOGICAL SOCIETY 

President Lester T Jones, MD. 624 Medical Arts Blde^ PorUand (5) 
Oregon " 

Secretary Treasurer Dr John P Tolan, 3419 47th Ave Seattle (5).lVaah 
Meeting April 15-19, 1956 


THE RESEARCH STUDY CLUB OF LOS ANGELES, INC 

Hon Chairman Dr Isaac H. Jones, 635 S Westlake Ave, Los Angeles 
57, Calif 

Chairman Dr Orrie E Christ, 210 N Central Ave, Glendale. Calif 
Treasurer Dr Norman Jesberg, 600 So Lucas Ave , Los Angeles 17, Calif 

Otolaryngology Dr Russell M Decker, 65 N Madison A^e, Pasadena 
1, Calif 

Ophthalmology Dr Warren A Wilson, 1930 Wllshlro Bhd, Los An 
geles 67, Calif 

Mid Winter Clinical Convention annually, the last Ivro ceks In January 
at Los Angeles, Calif 


PUGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Clifton E Benson, Bremerton, Wash 
President Elect Dr Carl D P Jensen Seattle, Wash 
Secretary Dr Willard F Goff 1215 Fourth A^e Seattle Wash 


CANADIAN OTOLARYNGOLOGICAL SOCIETY 
SOCIETE CANADIENNE D’OTOLARYNGOLOGIE 

President Dr G S Gorrell 110 Medical Arts Bldg, Calgary Alta 
Secretary Dr G Arnold Henrr 170 SL George SL, Toronto Ontario 
Meeting June 6 7, 1956 Chateau Frontenac, Quebec Canada 

INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY 

President Dr Antonio da Costa Quinta, Lisbon Portugal 
Secretary Dr Chevalier L Jackson, 3401 N Broad St Philadelphia 40 
Pa U S A. 

Meeting 


FOURTH LATIN-AMERICAN CONGRESS OF 
OTORINOLARINGOLOGIA 


President Dr Dario 
Secretary 

Meeting Lima, Peru, 1957 

SOCIEOAD NACIONAL DE CtRUGIA OF CUBA. 

Presidente Dr Relnaldo de Vllllers 
Vlcepresidenle Dr Cdsar Cabrera Caldorln. 

Secrelario Dr Josfi Xlrau 
Tesorero Dr Alfredo M PetIL 
\ ocal Dr Josd Gross 
Vocal Dr Pedro Hcmdnder Gonxalo 
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FIRST CENTRAL AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY 
Preildent Dr Victor M Nonbleau San Salvador 

Sacratarr Treaanrer Dr Hector R. Silva Calla Arce No 84 San Salva 
dor El Salvador Central America 


80CIEDAD CUBANA DE OTO-LARINGOLOGIA. 
Preildent Dr Eelnaldo de VUllera 
Vlca'Prealdent Dr Joreo de Cdrdenae 
Secretary Dr Pablo Hemandex, 


SOCIEDAD DE ESTUDI08 CLINICOS DE LA HABANA 
Prealdente Dr Prank Canoaa Iiorenxo 
Vlce-Prealdenta Dr Jnllo Sangnlly 
Sacretarlo Dr Juan Portuondo de Caatro 
Teaoraro Dr Lula Ortega Verdea. 


MEXICAN ASSOCIATION OF PLASTIC SURGEONS 
ftaildent Dr Ceaar LaBolde Mexico D F 
^ce-Prealdant Dr M Qonialei DUoa, Mexico D P 
Becratarj Dr Juan de Dloa Peaa, Mexico D P 

FEDERACION ARGENTINA 
DE SOCIEOADES DE OTORRINOLARINGOLOQIA 
o( tto Interior Prof Dr AUllo Vlalo del Carrn 

TreaaniT Prof Dr Antonio Carraecoaa. 

of the Interior ProL Dr Carloa P Mercandlno 
^rlor ProL Dr Jaime A del Bel 
*™«<retary of the Treaanry Dr Jorge Zublxarretau 

BUENOS AIRES CLUB OTOLARINGOLOGICO 
Dr K. Segre. 

"®;^denta Dr A. P Belou. 

^tarlo Dr a A. Arana 

Dr J M Tato 
rwrero Dr F Gamea 
‘To-Teaororo Dr J A Dello 

COLOMBIANA DE OFTALMOLOGIA Y 
OTORRINOLARINGOLOQIA (BOGOTA, COLOMBIA) 
SeS^Jri^ A'fonao Trlbln P 

iMorero Dr Mario Arenae A 

OTORRINOLARINGOLOQIA 
Prmrtil.ni. ®’’°N'^OE80FAaOLOQtA DE GUATEMALA 

^ WceP^ifl^“'!“ 16 Calle Oriente No 5 

^““''d VlSoiJSS!]*', Crux. 3a Avonlda Bur No 71 

^ No 48. "™dante Dr Joad Lula Eaoamllla, 6a Callo Ponlenie 

tarto-Tesorero Dr Horace Polanco IS Callo Ponlente No 9 D 

COLEQIo^Mcmrn I'NO-LARINOOLOQIA, 

f^ldent Dr o EL SALVADOR SAN SALVADOR C A. 

®«retarr “^tco Pinto 

Treu^ IJmlel Alfredo Alfaro 

Dr Antonio Pineda M 
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SOCIEDAD ESPANOLA DE OTORRINOLARINQOLOGIA 
Presldente Dr D AdoUo Hlnojar Pons 
Vlce-Presldente Dr D Jose Perez Mateos 
Secretarlo General Dr D Francisco Mnraflds 
Tesorero Dr D Ernesto Alonso Ferrer 

SOCIEDAD OTO RING LARINGOLOGIA DE LOS 
HOSPITALES DE MADRID 
Presldente Dr Don Fernando Beltrdn Castillo 
Secretarlo General Dr Don Alfonso Vassallo do MumberL 
Tesorero Dr Don Rafael Garcia Tapia. 

PORTUGUESE OTORHINOLARYNGOLICAL SOCIETY 
President Dr Albert Luis de Mendonca. 

Secretary Dr Antonio da Costa Quinta, Avenlda de Llberdnde G5 1’ 
Lisbon 

SOCIEDADE PORTUGUESA DE OTORRINOLARINGOLOGlA 

E DE 

BRONCO ESOFAQOLOGIA 
Presldente Dr Alberto Luis de Mendonca 
Vice Presldente Dr Jaime de Magalbaes 

1 ° Secretarlo Dr Antonio da Costa Quinta 

2 ° Secretarlo Dr Albano Coelho 

Tesourelro Dr Jose Antonio de Campos Henrlques 
Vogals Dr Teofllo Esquivel 

Dr Antonio Cancela de Amorim 
Sede Avenlda da Llberdade, 65, 1 Lisboa. 

SOCIEDAD DE OTORRINOLARINGOLOGlA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA 
Presldente Dr Aldo Remorino 
Vlce-Presldente Dr Luis E Olsen 
Secretarlo Dr Eugenio Romero Diaz 
Tesorero Dr Juan Manuel Pradales 

Vocales Dr Osvaldo Suirez, Dr Nondler Asls R Dr Jorge Bergnllo 
lofre 

ASOCIACION DE OTO RINO LARINGOLOGIA DE BARCELONA, SPAIN 

Presldente Dr J Abello 

Vlce-Presdente Di Luis Suile Medan 

Secretarlo Dr Jorge Perelld 319 Pro\enzn Barcelona 

Vlce-Secretarlo Dr A PInnrL 

\ ocal Dr J M Ferrando 

ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER — 
CAMPINAS 

President Dr Heitor Nasclmento 
First Secretary Dr Roberto Barbosa 
Second Secretary Dr Roberto Franco do Amaral 
Librarian Treasurer Dr Leoncio de Souza Quelroz 
Editors for the Archives of the Society Dr Guedes de Melo Fino 
Dr Penido Bumler and Dr Gabriel Porto 

SOCIEDAD MEXICANA DE OTORRINOLARINGOLOGlA 
Apartado Postal 21S15 
Mexico, D F 

Honorarv President Dr Ricardo Tapia \ Fernandez 

President Elect Dr Miguel Arro>o Gdljosa 

Secretarv Dr Luis Vaquero 

Secretarv Elect Dr Benjamin Macias Jimenez 

Treasurer Dr Rnbdn Mlngrtm Caranrgo 

Meeting Mnv 5 1956 
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